Climate-smart agriculture in practice: insights from smallholder farmers, Timor-Leste and the Philippines, Southeast Asia by Chandra, Alvin
  
 
 
Climate-Smart Agriculture in Practice: Insights from smallholder farmers, 
Timor-Leste and the Philippines, Southeast Asia 
 
 
Alvin Chandra 
Master of Science (Distinction) 
Master of Environmental Science, Policy and Management (Distinction) 
Postgraduate in Environmental Management 
Bachelor of Environmental Sciences 
 
 
 
 
 
 
A thesis submitted for the degree of Doctor of Philosophy at 
The University of Queensland in 2017 
School of Earth and Environmental Sciences 
  
  
 
 
 
 
 
 
Page left intentionally blank 
 
Abstract 
The climate challenges confronting agriculture are multiple, interconnected and multi-scaled. 
Agriculture is a source of increasing greenhouse gas emissions, but it is also vulnerable to climate 
change impacts. Adopting resilient approaches in the agricultural industry can help to contribute to 
both climate change mitigation and climate change adaptation. Climate-smart agriculture has 
emerged as a solution to address the multiple challenges of climate change and food security by 
sustainably increasing productivity, enhancing resilience and reducing greenhouse gas emissions. To 
date, there is limited scholarly evidence on what constitutes climate-smart agriculture, and how it is 
framed globally and practiced by smallholder farming communities. This research helps to bridge 
this gap by analysing the international discourse around climate-smart agriculture, and providing local 
empirical evidence derived from smallholder farming communities in the Philippines and Timor-
Leste.  
At the broad level, this research aims to identify how climate-smart agriculture within community-
based adaptation programs is contributing to the integration of mitigation and adaptation responses 
to climate change. Drawing from political ecology and climate change (adaptation and mitigation 
sciences) theories, the research explains how socio-institutional factors – inequality, unequal power 
relations and social injustice – influence climate-smart agriculture. The theoretical arguments are 
illustrated with empirical case studies of smallholder farmers and civil society organisations in the 
two case studies. Using mixed qualitative methods and descriptive analysis of over 150 semi-
structured interviews, focus group discussions and participant observation, the research examines 
climate-smart agriculture practices across three broad categories: vulnerability of smallholder farmers 
(socioeconomic factors), synergistic relationships (adaptation, mitigation and food security) and 
governance (socio-institutional determinants).   
This research argues that mitigation and adaptation interventions are climate-smart for smallholder 
farmers when they directly address local climate risks, support a combination of adaptation, food 
security and livelihood strategies, and empower at-risk and marginalised populations. Results indicate 
that climate-smart agriculture in the Philippines and Timor-Leste are characterised and influenced by 
multiple socio-institutional factors. The increasing burden of loss and damage as a result of extreme 
climate events subject women to migration, increased discrimination, loss of customary rights to land, 
resource poverty and food insecurity. In terms of farming practices implemented by smallholder 
farmers, most adaptation actions were found to have corresponding positive mitigation, food security 
and livelihood co-benefits. At the community level, climate-smart interventions are highly location-
specific, technically rigorous, involve knowledge-intensive processes, and are influenced by the 
finance and capacities of local farming communities and implementing partners. Furthermore, of 
relevance at the global level, this research finds that there is a growing divide between how developed 
and developing countries frame solutions to the impacts of climate change on agriculture despite 
agriculture featuring prominently in the United Nations Framework Convention on Climate Change 
negotiations. Such a divide is limiting the recognition of solutions that integrate mitigation and 
adaptation opportunities.   
The insights from the Philippines and Timor-Leste make a compelling case for joint adaptation and 
mitigation actions in the agriculture sector across three broad policy frontiers. First, implementation 
of climate-smart agriculture will require participatory platforms that have a focus on livelihood and 
income opportunities for smallholder farmers. Second, policies and institutions on agriculture, 
agrarian reform, land use and climate change should mainstream both adaptation and mitigation 
outcomes using local plans and community level programs. Third, partnerships with community-
based organisations and local governments are pivotal to coordinating services with farmers, 
providing an array of agriculture and climate services generating new knowledge and implementing 
climate-smart farming solutions. 
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Chapter 1. Introduction  
1.1.Chapter Summary  
This chapter puts Climate Smart Agriculture (CSA) in the broader context of climate change, 
sustainable development and climate-resilient transformation pathways. Several of the terms that are 
central to this research are introduced, including adaptation, mitigation, climate smart agriculture and 
integration. The chapter then provides an overview of the research aim and questions for this study, 
as well as the rationale and significance of this research, particularly how it contributes to emerging 
theories and discourses on climate change. To do so, this chapter commences by providing an 
overview on the integration of mitigation and adaptation, followed by a description of the challenges 
in bringing the two approaches together in the agriculture sector. The chapter also explains the context 
of existing literature relating to the research problem, the geographic scope of the research, and how 
the research relates to current developments on CSA. The chapter explains the implications for the 
research and outlines the structure of the thesis.  
1.2.Setting the Scene: Mitigation and Adaptation, complementary or competing agendas? 
Agriculture is the primary income for an estimated 70% of the world's poor who live in rural areas 
(WB 2016). The sector employs about 1.3 billion smallholders and landless workers (WB 2008), and 
yet the future of the sector is increasingly uncertain. Climate variability and change will negatively 
impact on food security and agricultural livelihoods of the poorest farmers, fishers and forest-
dependent people. Coupled with land degradation, increasing energy and food prices, and reduced 
investment support (Smit et al. 1996), climate change will exacerbate poverty and food insecurity for 
the poorest smallholder farmers. Moreover, the impacts of climate change are unequally distributed 
as men and women farmers living in the most fragile environments, such as conflict-prone areas, dry 
lands, mountain areas and coastal zones are more prone to shocks and stresses. Added to other non-
climatic stresses (e.g. poverty, inequality, and market shocks) climate change will make achieving 
Sustainable Development Goals on food security, livelihood, poverty reduction, health, and access to 
clean water more difficult to achieve for vulnerable communities (IPCC 2014a). Agriculture 
development policies that support adaptation to and mitigation of climate change amongst financially 
poor, vulnerable communities will be key to addressing these multiple challenges.  
Agriculture can have both climate change adaptation and mitigation functions, while playing a 
beneficial role in economic growth and livelihoods (Lipper et al. 2014). Agriculture releases to the 
atmosphere significant amounts of CO2, CH4 and N2O. The sector is one of the largest sources of 
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GHGs, with an estimated emission of 4.6 Gt CO₂ yr-1 in 2010, about 10-13% of total global 
anthropogenic GHGs (Smith et al. 2007; Tubiello et al. 2014). For example in Asia by 2011, 45% of 
GHGs were agriculture-related (IPCC 2014a). By 2050, agricultural emissions globally are projected 
to increase by another 30% (Tubiello et al. 2014). Large-scale agriculture continues to enjoy other 
ecosystem benefits, including the use of about 200 million hectares of arable land and 2,500 billion 
m3 of water (FAO 2012a). Ironically, agricultural systems will continue to face threats from several 
environmental drivers, and more importantly, from climate variability and change. While agriculture 
is a key economic sector in developing countries, it is also vulnerable and likely to be affected by 
changes in precipitation, periods of prolonged droughts, increased temperatures and atmospheric 
carbon dioxide, and rising sea level (IPCC 2014a). The future challenges therefore confronting the 
agriculture sector are multiple, interconnected and multi-scaled. 
Therefore an addressing systematic climate risks in agriculture (i.e. beyond farms) integration of 
adaptation with mitigation and food security interventions is necessary. Adaptation is defined as 
adjustments in human and natural systems, in response to actual or expected climate stimuli or their 
effects, that moderate harm or exploit beneficial opportunities (IPCC 2001). Given the complexity of 
agricultural systems, planned adaptation measures or adaptation resulting from deliberate policy 
decisions and awareness from farm to global levels are discussed in literature as key to reducing 
present and future vulnerability and climate impacts on livelihoods (Rosenberg 1992; IPCC 2014a). 
However, there are limits to planned adaptation measures under severe climate changes. Hence, more 
systemic changes in adaptive capacity and resource allocation are being considered. Adaptive 
capacity (in relation to climate impacts on agriculture) is defined as the he ability of agricultural 
system to adjust to climate change (including climate variability and extremes) to moderate potential 
damages, to take advantage of opportunities (e.g. targeted diversification of production systems and 
livelihoods), or to cope with the consequences (IPCC 2001; Howden et al. 2007).  
Mitigation is identified as interventions to reduce greenhouse gas (GHG) sources and emissions and 
enhance GHG sinks (IPCC 2001). The global technical mitigation potential from agriculture by 2030, 
considering all gases, is estimated to be approximately 5500–6000 Mt CO2-eq. yr−1 (Smith et al. 
2008). Agricultural soils may also act as a sink or source for CO2, but the net flux is small.  Mitigation 
in agriculture can include a variety of sustainable land and crop management practices that increase 
the storage of carbon in plants and the soil or carbon sequestration: the process of increasing the 
carbon content of a reservoir/pool other than the atmosphere (IPCC 2001). Practices such as improved 
cropland and grazing, restoration of degraded lands, cultivated organic soils, water and rice 
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management, agroforestry, livestock management and manure management can potentially mitigate 
GHG emissions (Smith et al. 2008). Food security and improving food productivity can also reduce 
human vulnerability to climate impacts and the need for additional land conversion to agriculture, which 
represents almost as much GHG emissions as those directly generated from agriculture activities (IPCC 
2014a).  Yet food production and security measures may conflict with climate-smart and conservation 
objectives, particularly intensifying agriculture and producing more food for a growing population 
(Matocha et al. 2012). 
Mitigation and Adaptation (hereafter ‘M&A’) are both complementary yet competing responses to 
climate change. As climate science and policy work continues apace, greater attention is being given 
to the growing divides between climate change responses. These divides relate to enacting historical 
responsibilities, scale of implementation, accommodating current capabilities of states, providing 
long-term financing to address immediate challenges, reducing emissions amidst carbon-centred 
economies, and the nexus between approaches to climate change adaptation and mitigation. The latter 
has had varying and mixed policy responses from states. While mitigation strategies aim to reduce 
atmospheric GHGs at the global level, adaptation measures are place-specific and respond to the 
heterogeneous local impacts of climate change.  The divide between M&A has been framed within 
international climate policies based on equity issues and differential responsibilities. For example, 
mitigation is considered as a global techno-political issue - largely a responsibility of developed 
countries (and a handful of emerging economies) - defined by historical GHG emissions.  Adaptation 
on the other hand is recognised as socio-economic priority and concern for the majority of the most 
vulnerable developing countries (UN 1992). This divide has also widened the political gap between 
commitment and action within international processes of the United Nations Framework Convention 
on Climate Change (UNFCCC), as the world continues to try and hold the increase in global 
temperatures to below 2°C. 
Researchers have highlighted that M&A when integrated can provide complementary benefits. 
Positive synergies and complementarities between M&A can be true for economic sectors such as 
agriculture, forestry, coastal, energy and infrastructure sectors that emit GHGs yet vulnerable to 
climate change (Klein et al. 2007). There is also the recognition amongst practitioners that there is 
little distinction between development aspirations and climate-led solutions at the community-level 
for building long-term resiliency. In a world of increasing vulnerability, adaptation is also likely to 
take precedence over mitigation, as climate change will impact both developed and developing 
economies resulting in increasing loss and damage in sensitive sectors like agriculture, water and 
coastal infrastructure. For the scientific community, bridging the obvious divide between the two 
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discourses is a real opportunity to devise innovative and decisive solutions that can benefit the 
development and environmental aspirations of communities.   
M&A responses can also compete with each other due to potential negative trade-offs across spatial, 
temporal, institutional1 (Tol 2005; Smith and Olesen 2010), economic scales (Wilbanks and Sathaye 
2007). While mitigation strategies aim to reduce atmospheric GHGs at the global level, adaptation 
measures are place-specific and respond to the heterogeneous local impacts of climate change. The 
later approach to climate change asserts that local solutions are required to local problems, while 
international governance and policy mechanisms seek to resolve the global techno-political issues. 
For many practitioners and policy-makers, the growing divide between M&A presents significant 
challenges given different policy responses, institutional processes, funding streams, and 
technological applications.  
With interconnected environmental and socio-economic risks, the agriculture sector offers 
opportunities for complementary actions via implementation of ecosystem sensitive approaches and 
Climate-Smart Agriculture (henceforth referred to as CSA). CSA is a new approach to bridge the 
growing divide between the two discourses and foster long-term climate-resilient development in the 
agriculture sector. CSA is defined by FAO (2010, 5) as “agriculture that sustainably increases 
productivity, resilience (adaptation), reduces/removes GHGs (mitigation), and enhances 
achievement of national food security and development goals.” Adaptation, mitigation and food 
security are the three key pillars of CSA (Lipper et al. 2014). 
Synergistic interventions are likely to pave pathway for cost-effective and low-cost actions. 
Recognising the growing importance of integrating M&A, the Intergovernmental Panel on Climate 
Change (IPCC) reports discuss the nature of relationship and interactions in the agriculture sector in 
four main ways: (1) adaptation actions have consequences for mitigation actions; (2) mitigation 
actions have consequences for adaptation actions; (3) there are trade-offs or positive synergies 
between the two; and (4) there are processes that have consequences for adaptation and mitigation 
(Klein et al. 2007; IPCC 2014a). With such interactions, significant co-benefits, synergies, and trade-
offs are likely, among different M&A responses and across regions (IPCC 2014b). This research uses 
                                                 
1 Institutions in this research is defined as the systems in place that give rise to rules, decision-making procedures, social 
and cultural practices and the interactions among the formal and informal organisations of the relevant roles (Naess et al. 
2005). 
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the IPCC adopted definition of synergies, as “the interaction of adaptation and mitigation so that the 
combined effect is greater than the sum of their effects if implemented separately” (Klein et al. 2007, 
749). These interactions are complex, particularly for water, land use, energy and biodiversity sectors, 
with agriculture presenting the strongest case for multiple synergistic intersections. To this end, the 
IPCC advocate the development of research tools to understand and manage these interactions, as 
well as the adoption of integrated ‘smart’ strategies to addresses M&A cost-effectively in smallholder 
farming landscapes (IPCC 2014b). 
Despite negative trade-offs, when adaptation actions are harmonised with mitigation, climate action 
can be cost effective (Swart and Raes 2007). While synergies may not be applicable to all sectors, 
CSA solutions have a great potential to reduce GHGs while adapting to changing climate conditions 
in the agriculture sector. More importantly, these synergies also offer co-benefits such as rural 
livelihoods, food security and natural resources management and poverty alleviation. However, 
achieving these benefits in the agriculture sector will require changes to institutional arrangements, 
funding mechanisms and current policies.   
The multiple and interconnected threats in the agriculture sector also requires robust knowledge 
systems to avoid sectorial overlaps with policies that have implications for CSA e.g. policies in the 
biodiversity, land use, water and forestry sectors. The decisions whether to adapt or mitigate is often 
the result of specific response to vulnerability impacts at a particular scale (often local or community) 
or linked to, economic growth (e.g. access to energy). At an operational level, where synergies and 
conflicts persist between CSA strategies, the decision to adapt and mitigate are often challenged by 
factors ranging from finance, capacity, technology options and political decisions. Hence good 
decision support systems and tools, though limited, can make CSA options more attractive to 
policymakers, within the wider pool of national development goals.  
1.3.Framing the global challenge: Integrating climate change in agriculture 
The CSA approach and synergistic relationship between M&A measures are fairly new subjects of 
research. The IPCC (2007) and other authors (e.g. Swart and Raes 2007; Venema and Rehman 2007; 
Ayers and Huq, 2009; Vergara et al. 2012) offer some possible solutions for climate-smart food 
systems. Illman and others (2013) conclude from a scoping review on synergies in the agriculture, 
forestry and land use sectors, that integrated strategies such as CSA should be linked to the boarder 
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mainstreaming and governance processes within countries to complement resilience2 and sustainable 
development agendas. Similarly, the Fifth Assessment Report of the IPCC (2014b) suggests that the 
challenge of fostering synergies while avoiding negative feedbacks can be achieved through better 
integration of climate change responses with development policies informed by evidence, knowledge, 
and experience. There is some consensus among researchers that integrated climate change strategies 
should ideally involve an appropriate mix of “win-win” and “triple-win” M&A strategies to climate 
resilient pathways for development (Viguié and Hallegatte 2012; Suckall et al. 2015).  
Notwithstanding the observations of IPCC (2007; 2012; 2014b), M&A has had a complex 
relationship within sustainability agendas, research and policy fields. Increasing vulnerabilities of 
developing countries and the growing need to transition to low-cost economic growth have stimulated 
policy debates on low-carbon growth models, including the advent use of integrated strategies to 
address both M&A challenges (Wollenberg et al. 2012; Valin et al. 2013; Harvey et al. 2014). An 
emerging concept discussed by Ensor et al. (2014) and Denton et al. (2014) suggest that integrated 
responses that link climate change M&A strategies to sustainable development agendas can build 
resilience and transition communities to climate-resilient transformation pathways. Climate-resilient 
transformation pathways in this research are defined as development trajectories that combine M&A 
responses to achieve sustainable development (Denton et al 2014). In the context of agriculture, 
climate-resilient transformation pathways may include iterative strategies, evolving processes, policy 
choices, and actions that respond directly to climate change and its impacts such as food and nutrition 
insecurity (Denton et al. 2014). Although similar to other transformation pathways for sustainable 
development, both M&A are integral to climate change risk management in the agriculture sector. 
Integrated M&A and synergistic responses in particular has the potential to increase agricultural 
productivity, as well as provide socio-economic development co-benefits. Lipper et al (2014) add an 
institutional and policy dimension to climate-resilient transformation pathways. They suggest 
planning mechanisms (e.g. coordinated policymaking, strengthened institutions, evidence-based 
                                                 
2 Resilience in this research is defined as the capacity of individuals, communities, states and their institutions to 
anticipate, reduce, absorb, accommodate and recover from disturbance, shocks and crisis, as well as re-organise 
themseleves in a timely, efficient, and fair manner while undergoing change so as to still retain essentially the same 
function, structure, identity and feedbacks (Walker et al. 2004; Folke 2006; Denton et al. 2012). The concept of resilience 
has gained prominence in the agriculture sector due to shocks such as economic crisis, droughts, floods, hurricanes, and 
conflicts can affect the food and nutrition security of individuals, communities, and states. 
30 
planning and dedicated financing) help develop flexible climate-resilient transformation pathways in 
the agriculture sector. 
Despite potential of both M&A, adaptation is a cornerstone of resilience, CSA and agricultural growth 
in developing countries where vulnerable farmers are the most affected by – but have contributed 
least to – climate change (Bhatta and Aggarwal 2016). Adaptation has a logical relationship to 
agriculture resilience building; resilience has been connected directly to adaptation pillar in the CSA 
discourse (see FAO 2010 and Lipper 2014). Adaptation’s link to resilience building is grounded in 
the fact that impacts to climate and multiple shocks need to be addressed a logical priority in the most 
poorest and vulnerable developing countries. Owing to the large body of scholarly evidence on 
impacts, vulnerability and adaptation options across scales, adaptation in the agriculture sector has 
been described as both a process and outcome of resilience by the IPCC (2014a). In particular, 
planned processes that facilitate building of adaptive capacity of agricultural systems are better able 
to absorb and respond to future risks. Similarly, Pelling et al. (2015) reminds us that in resilience 
building, adaptation is an outcome that unfolds when institutional, social, economic, cultural and 
political choices favour planned and proactive adaptation.    
Adaptation also has implicit links to other CSA pillars in that it has the potential to regulate direct 
and indirect climate shocks, address socio-economic shocks, and ensure food and nutritional security 
(Harvey et al. 2014). While, CSA emphasises the three pillars, it may not be possible to pursue 
adaptation, mitigation and food security due to varying local situations and circumstances. 
Furthermore, addressing the high costs of M&A, market shocks, socio-political issues (conflicts, 
displacement) and disruptions to value chains, are beyond the scope of the three CSA pillars. Thus 
addressing climate change requires thinking of agriculture through a systems approach. Given the 
multiple societal challenges to agriculture, a broader scope to CSA is an opportunity for enabling 
climate-resilient transformation pathways approach in agriculture (Lipper et al. 2014). On this basis, 
CSA policies favouring climate-resilient transformation pathways should pay attention to trade, 
stocks, and nutrition, but more critically to social, equity and political issues. The latter according to 
Taylor (2017) requires a degree of ‘CSA localisation’ where the multifunctionality of agrarian 
landscapes and smallholder farmer priorities are explicitly articulated within the power, justice, and 
inequality dimensions.  
M&A pillars of CSA do not always complement each other, function across different timescales and 
can be counterproductive. At the sub-national/community level adaptation strategies can facilitate 
options for reducing GHG emissions and mitigation options assist make adaptation options 
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achievable through access to energy (Metz et al. 2007). Yet at the (inter) national level, M&A are 
often cast as competing priorities for policy makers (Cohen 2003; Faaij 2006; Biesbroek et al. 2009; 
IPCC 2014b). In other words, financing for adaptation and mitigation typically come from different 
sources and is generally not well coordinated, resulting in stakeholder groups competing for limited 
resources. However, despite the growing literature and interest on the subject, there are very few case 
studies and practical evidence on the interactions between M&A strategies from the perspectives of 
local level stakeholders (Wilbanks and Sathaye 2007; Hall and Wreford 2012). Much of the literature 
on synergies and conflicts between M&A in the agriculture sector are theoretically derived, and 
empirical evidence on how they are applied are limited and of a poor quality. 
For the climate change community, there is also an underlying assumption that agriculture 
negotiations stimulated by the CSA scientific community may further divide negotiations of 
developing and developed countries under the UNFCCC (Huq 2014), especially those relating to 
long-term climate finance, loss and damage, and technology transfer. Other schools of thoughts are 
that CSA would be better placed within the broader low-emissions, green growth, trade and market, 
and resilience agendas. As Juhola and others (2013) explain, a number of factors such as urban 
growth, climate impact and vulnerability assessments, sectorial studies, stakeholder interactions and 
institutional processes will continue to influence the debates on CSA and integrated M&A strategies, 
especially its evolution in the Sustainable Development Goals and Paris Climate Change Agreement.  
Overall as seen through the discussions under the Paris Agreement and UNFCCC COP 22, the 
ambition on agriculture is very low as countries have specifically not called for any dedicated work 
programme. Concrete negotiations on agriculture have been deflected by soft discussions on 
exchange of country experiences, with quite different priorities proposed by the developing and 
developed countries (Chandra et al. 2016a). Agriculture discussions have resulted in learning and 
exchange of experiences and dedicated platform for sharing of good practices under the UNFCCC, 
with specific calls in favour of regional knowledge hubs. Other factors influencing the integration of 
climate change and agriculture policies include differences in vulnerability across farming landscapes 
(spatial scale), different governance contexts (‘scalar politics’ or institutional scale) and differences 
in measuring M&A co-benefit (temporal scales) (Wilbanks and Sathaye 2007; IPCC 2014b). Hence 
it is vital to pay attention to different scales and institutional process influencing responses to CSA 
and how evidence on co-benefits could catalyse national sustainability/resilience strategies. In other 
words, how might decision-making relating to CSA better foster synergies while avoiding negative 
trade-offs and conflicts across different scales?  
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From climate and social justice perspective, the merits of CSA raise two important questions: 1.) why 
should the poorest farmers shoulder the burden of increasing emissions in the agriculture sector 
resulting from industrialisation in the global North?; and 2.) should ‘triple-win scenarios be sought, 
if seeking adaptation and food security (without attending to mitigation) could yield more benefits 
for the poorest? Several scholars note that in comparison to industrialised developed countries, the 
per capita GHG contributions of smallholder agrarian communities in developing countries are low, 
and rather subject to high levels of poverty and vulnerabilities of climate change (Anderson 2014; 
CIDSE 2014; Stabinsky 2014; Karlsson et al. 2017). These inequalities also highlight the historical 
attribution of anthropogenic GHG emissions responsibility under the UNFCCC to developed 
countries, making it politically controversial to connect emissions reduction to smallholder farming 
practices in developing countries. Following this argument, reconciling the ‘triple-win’ CSA 
objectives may not be viable from the perspectives of historical responsibility, power relations, equity 
and climate justice. The mitigation pillar is one of the most contested aspect of the CSA discourse, 
with the key argument being that emissions reductions fall disproportionately on the poorest and 
vulnerable farmers in developing countries (Stabinsky 2014).  
Yet mitigation actions are imperative to sustaining future agriculture, meeting energy needs, reducing 
poverty, and is both good economics and consistent with aspirations for low carbon growth and 
development in both developing and developed countries (Stern 2007; IPCC 2014a). While there is 
a wide scope for ‘win-win’ or ‘triple-win’ climate-smart strategies, policies and programs that address 
the underlying causes of vulnerability (social, political, knowledge, physical) should become a 
foundation for delivery of CSA. For practitioners and policy-makers alike, there are many underlying 
barriers to integrating ‘smart’ strategies in smallholder agricultural landscapes. These barriers broadly 
relate to structural, institutional, financial, planning, information, knowledge and skills of smallholder 
farmers (see McEvoy et al. 2006; Larsen and Gunnarsson-Ostling 2009; Laukkonen et al. 2009; 
Biesbroek et al. 2010). Both mitigation of, and adaptation to climate change in smallholder food 
systems are subject to local adaptive capacity, wider political influences and power-justice relations 
(Adger 2000; Adger et al. 2003). This can particularly affect the social acceptance of any given 
response and how resources (financial, professional, technical and political support) are used to 
successfully address the challenges of climate change in the agriculture sector. Existing literature 
relating to CSA provide piecemeal and descriptive evidence of local-level synergies and conflicts; 
empirical evidence of where and when linkages are more beneficial is much required and needed at 
international and national levels.  
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In the growing literature on CSA, focus has been on scientific and technical issues, theoretical 
discussions, while the socio-political and institutional dimensions are largely neglected (see for 
example Lipper et al. 2014). The co-benefits, synergies and conflicts between M&A measures are 
also profoundly under-researched from theoretical, practitioner and policy perspectives due to limited 
field level data. While there are numerous technical studies undertaken on the conceptual framing of 
and opportunities for CSA in agricultural landscapes, studies from the perspective of smallholder 
farmers are limited (FAO 2013; Harvey et al. 2013; IPCCC 2014a). Even fewer empirical researches 
on CSA and synergies/conflicts from the Asia–Pacific region (where a bulk of climate change projects 
are being implemented), policy processes and stakeholder engagement strategies have been 
published. 
Unlike mitigation (measured by GHG reduction benefits) and food security (indicated by increased 
yield and production benefits) actions, adaptation as a set of time bound forward-looking planned 
actions is difficult to measure and articulate (Pelling 2011). An important gap in our understanding 
of adaptation’s contribution within the CSA discourse comes from the difficulty of being able to 
follow processes over time. These processes can be verified through empirical observations vis-a-vis 
the contribution of climate-smart practices to the theoretically defined CSA pillars to understand the 
relative importance, contributions and effectiveness of each of the three pillars. As such, this research 
investigates the effectiveness of two climate change adaptation programs, by empirically grounding 
in the context of smallholder farming communities in two Southeast Asian countries, using 
participatory research methodologies. 
1.4.A risky climate for a risky business: A Southeast Asia perspective 
Southeast Asia is acknowledged for a rapidly growing economy alongside its increasing population, 
urbanisation and income inequality (UNDP 2013a). As a region, Southeast Asia has seen an improved 
per capita GDP and human development, with an upward trend in the human development index since 
1975 (UNDP 2013a). The region houses over 550 million people, many of who are coastal dwellers. 
According to the World Bank, the region could reach a total population of 759 million people by 
2050, with 65% of the population living in urban areas (Schellnhuber et al. 2013). Southeast Asia 
also enjoys diverse cultures, political systems and has developed a sense of regionalisation under the 
Association of Southeast Asian Nations (ASEAN). The ASEAN aspires to build compatible 
economic markets by 2015 through better integration of policies on goods, services, investments, and 
skilled labour (Lian and Bhullar 2011).  
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Regional cooperation on climate change issues in agriculture is guided by the ASEAN Economic 
Community Blueprint and related regional climate change frameworks, which identifies priority 
actions to respond to climate change, disaster risks and food security. ASEAN countries have 
developed the ASEAN Integrated Food Security Framework and a Multi-Sectorial Framework on 
Climate Change: Agriculture, Fisheries and Forestry towards Food Security as a strategic regional 
approach to address cross-sectorial issues of climate change in relation to food security. Under the 
AFCC, integration of climate change M&A strategies into the economic and social development 
policy framework is a key component, which particularly targets the agriculture and land use sectors 
(Elliot 2012).Of interest to this research are Southeast Asian countries particularly the Philippines 
and Timor-Leste.3 
Agriculture remains vital for economic growth and employment in the two case study countries, 
despite the shifting focus on infrastructure, manufacturing and service industries. By 2012 agriculture 
accounted for over 10% of gross domestic product (GDP) in the two case study countries: Philippines 
(11.8%) and Timor-Leste (16.7%) (WB 2013). Consequently, the increasing demand for food and 
industrial crops has intensified agricultural production, competition for land and water resources, 
generating immense environmental pressure. This is evident through a growing share of land area 
that is arable, under permanent crops, and in permanent pastures in the two countries (Figure 1-1). 
Despite its overall trend of positive growth, Southeast Asia remains highly vulnerable to climate 
change as noted through increased local impacts from floods, droughts, typhoons, sea level rise, and 
heat. Without planned adaptation and mitigation, agriculture in particular is a risky business to drive 
productivity both due to climate change and its reliance on rain fall. Recent observations suggest that 
warming trends, water stress and increasing temperature extremes across the region is negatively 
impacting food production and food security (Wassmann et al. 2009; IPCC 2014a). 
                                                 
3 Timor-Leste is formally designated as an observer of ASEAN and in 2005 joined the ASEAN Regional Forum. Timor-
Leste officially submitted its application to be considered an ASEAN member in 2011 and is taking necessary legislative 
steps to join the ASEAN in 2016 (Da Costa-Pinheiro 2014).   
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Figure 1-1. Land use and agriculture production based on agricultural land (% of land area). 
Data source: Thomson Reuters DataStream, 2016 
Natural disasters, droughts and environmental stress disproportionately impact on the livelihoods of 
small-scale farmers, agricultural labourers, and small businessmen in the case study countries 
(Jasparro and Taylor 2008; IFAD 2010). Other non-climatic factors that have made agriculture less 
sustainable include: high dependence of countries on natural resources sector for growth, population 
growth in high-risk areas and environmental degradation (Dev 2011). If left untacked, climate change 
could pose significant risk to the region’s economic sustainability, poverty reduction endeavours and 
achievement of development goals. Sectoral resilience is thus an integral response to climate change 
impacts on agriculture. 
1.5.Are current M&A efforts enough to raise ambition for climate action?  
Based on the observations of increasing vulnerability to climate change in the two case study 
countries (Timor-Leste and Philippines), adaptation is a key priority for building agricultural 
resilience. A wide range of donor funded adaptation initiatives are being implemented in Southeast 
Asia.4 The trend for these initiatives is the development of regional, national and local programs and 
policies to address multiple stresses, and in particular building adaptive capacity via technical and 
non-technical measures in climate-sensitive sectors. Recent investment measures have also included 
integrating adaptation within development planning processes, implementing community-based 
measures, enhancing livelihoods of the most vulnerable people, reducing emissions from 
deforestation and degradation and shifting to low-emission sustainable development pathways (GCF 
2014).  
                                                 
4 In 2013, The World Bank lending for adaptation projects in East Asia totaled $600M while finance for mitigation grew 
up to $1.3B (WB 2014).   
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Nevertheless, a review of the literature identifies some key imperatives for GHG mitigation in the 
agriculture sector to transition towards CSA and low-carbon economy (summarised from ADB 2009, 
2013):   
a. Locally, agriculture drives land use change, deforestation and expanding livestock;  
b. Region-wide, the sector is the third largest contributor to GHG emissions, which in 2000 
amounted to 8% of the region’s total emissions; and  
c. Globally, agriculture in Southeast Asia has the highest technical potential for carbon 
sequestration and reducing GHG emissions (particularly non-CO2 emissions) through 
improved practices. This potential is likely to increase with investment, climate finance and 
technology transfer.  
The increasing trend of GHG emissions from developing countries is shifting the historic burden of 
responsibility on climate mitigation from past to present emissions under the post-Kyoto negotiations. 
This along with climate finance would require developing countries in Southeast Asia to work 
alongside developed countries towards a common global solution on climate change. For the 
agriculture sector, this means exploring cost-effective mitigation potential and implementing ‘win-
win’ and integrated policy options. Despite the emergence of country-specific programs and studies 
on climate change in Southeast Asia in recent years, knowledge gaps remain huge. Limited attention 
has been paid to how best to integrate M&A efforts (UNEP 2013) and there is a need for robust 
academic evidence base for CSA implementation to transition agriculture to low-carbon and climate 
resilience objectives envisioned in the Paris Agreement. There is a pressing need for this evidence 
base as efforts are underway to mainstream agriculture in national and international climate change 
policies. 
1.6.Research Aim and Questions  
This doctoral research aims at studying the integration of M&A as a strategic approach to addressing 
climate change. Specifically, it addresses how CSA is facilitated by ‘on-farm’ practices and how ‘off-
farm’ institutional processes influence decisions. Thus, the broad aim of this research is then to 
understand how CSA can integrate M&A strategies for smallholder mixed farming landscapes 
in Southeast Asia? This research question is broken into the following over-arching themes and (sub) 
questions that transcend the two cases under investigation (Table 1-1).  
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Table 1-1. Research questions and corresponding methodological instruments  
 
While this research is conceptualised within the theory of political ecology, questions relating to CSA 
will be guided by methodologies and frameworks derived from literature review. A number of 
scholars have discussed the complexity of measuring effectiveness of integrated M&A strategies in 
the agriculture sector (see Huq and Reid 2007; Laukkonen et al. 2009) and how a lack of technical 
guidance on synergies, conflicts and co-benefit (Nelson et al. 2007; Jarvis et al. 2011; McCarthy et 
al. 2011; Lobell et al. 2013) limit the uptake of scientific evidence (consequently resulting in weak 
policy and institutional reforms). The CSA discourse hence would benefit from a broader thinking 
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and possibly bringing different frameworks that bridge different discourses relevant to resilience and 
sustainable development (Selvaraju et al. 2011). To understand the socioeconomic and institutional 
drivers of CSA strategies, theoretical/methodological frameworks were used to examine multiple 
smallholder practices and stakeholder perspectives. The choice and usefulness of different methods 
and analytical framework are discussed in Chapter 3.    
Although program specific M&A interventions are examined in this research, and though they are 
certainly important contribution to theory building (Adger et al. 2003; Perez et al. 2007), 
foregrounded in the research questions (see Table 1-1) are how particular conditions influence and 
facilitate these outcomes.  Hence a focus of this research will be on the governance and institutional 
processes, and the role of different actors across different scales, as illustrated by Figure 1-2. At the 
international and national levels, M&A are addressed through different policy processes, and different 
actors also impact the formulation, implementation and evaluation of CSA practices. An assessment 
of this nature will be a useful contribution to the scholarship (UNFCCC 2008; Agrawal 2010; Harvey 
et al. 2014; IPCC 2014b). At the local level, research through the case study will provide evidence 
on what and how different M&A practices implemented by smallholder farmers contributing to CSA.  
 
Figure 1-2. Intersecting scales of the research from farms to international levels 
 
Conceptually, the research examines M&A responses across local, (sub) national and international 
farm systems. Three sub-systems and cross-scale interactions were of interest to the research: (a) 
Geo-economic and political scale, theoretically via scientific literature, climate change negotiations 
and agriculture policies; (b) Institutional scale of national/sub-national interactions through 
investigation of a wide variety of interested and potentially affected stakeholders; and finally the (c) 
Spatial or landscape analysis of smallholder practices on agriculture productivity, resilient 
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livelihood, farm sustainability, food security, natural resources conservation and ecosystem service 
provision in the two country case studies. 
 
This research does not include detailed investigation of genetically modified agriculture, bio-
technology, Reducing Emissions from Deforestation and Forest Degradation (REDD+), fisheries and 
aquaculture and the commercial livestock sector. These issues although intersecting with the CSA 
and sustainable agriculture discourses, have been deliberately excluded to focus specifically on 
smallholder farmer and mixed-farm crop landscapes. Given the present policy and technical 
discussions, these issues are relevant for further investigations, however outside the scope of this 
research.    
1.7.Research significance and hypothesis 
Despite the seemingly abundant literature on both mitigation of, and adaptation to, climate change, 
there is surprisingly little systematic scholarly investigation of the interaction between these two 
approaches. The majority of studies into climate change responses are focussed on either mitigation 
or adaptation in isolation. This doctoral research aims to contribute to this field of study in a number 
way.  
First, this doctoral research makes theoretical contributions. It does this in relation to studies on CSA 
and political ecology. An increasing body of research is focusing on the scientific and technical 
dimensions of CSA practices and socio-political influences on how and what smallholder issues are 
integrated into climate change and agriculture policies are lacking. Socio-political processes such as 
inequality, unequal power relations and social injustice perpetuate vulnerability and further 
marginalise smallholder farmers, factors investigated in this research. CSA is an emerging scientific 
discourse for the development community and has been under researched, and in particular the M&A 
responses in rural communities and social-ecological systems (see Howden et al. 2007; Nelson et al. 
2007; Folke et al. 2010). A particular focus of recent scholarship is on the evaluation of practical 
applications of CSA and socioeconomic factors within smallholder communities (Howden et al. 2010; 
Turner 2010). CSA as a discourse has implications for international development and sustainable 
agriculture, through renewed ways of delivering climate finance and aid to the poorest.  
Second, this research is an early contribution to the wider research agenda that must emerge over the 
coming years within the disciplinary mainstream of CSA and integrated M&A strategies (Bogdanski 
2012; Lipper et al. 2014), namely through investigation of co-benefits, synergies and conflicts using 
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two in-depth and local level case studies from the Southeast Asia. M&A is already implemented in 
many community-based climate change program initiatives. Participatory action-related programs are 
already demonstrating benefits to local smallholder communities and interactions between M&A and 
among different livelihood responses are helping raise awareness amongst policy makers of benefits 
of no-regrets ‘smart’ options. There is a need to research such strategies while considering the 
interactions of wide ranging stakeholders to participate in the CSA discourse.  In this research, 
responses to climate change in the agriculture sector through its local reverberations helped reveal 
new insights into the conditions that influence integration of M&A, what is likely to work in 
community-based projects and their interactions with the wider institutional strategies, reinforced by 
practitioner-led experiences.  
Third, paying attention to multiscale institutional interactions in fragile, conflict-prone, least 
developed and developing country contexts can help unravel the type of governance arrangements, 
structures and political factors that influence decisions, especially in Southeast Asia, where aid 
investments on climate change are fast growing. How can existing and new policy and governance 
structures take advantage of CSA while minimising undesired negative policy conflicts and trade-
offs with the wider socioeconomic and development agendas?  In advancing CSA strategies and 
enabling its greater mainstreaming in national development goals, research on governance 
arrangements and structures focusing on institutions and sectors (commonly known as environmental 
or resource regimes) are pivotal to addressing sectorial policy barriers. Furthermore, given the 
funding gap to meet the M&A needs of developing countries (Ayers and Huq 2009), governments 
will have to step in, develop innovative financing mechanisms or using available resources more 
effectively. Better information about institutional actions, policies and arrangements will help 
improve policy efficiency, coordination amongst stakeholder groups, up-scaling interventions and 
mobilise adaptive capacity (Folke et al. 2005).  
Fourth, despite the emergence of research and programmatic interventions on climate change in both 
case study countries in the recent years, knowledge gaps remain huge, partially due to the weak 
documentation of smallholder practices and lessons. Furthermore, while climate change research is 
directed towards policy makers, they are often not applicable in practice, leaving a gap between 
scientific results and practical advice for decision makers (Prutsch et al. 2014). Thus this research 
used engaged scholarship to provide scholarly evidence on how limited (developmental and research) 
resources directed across smallholder farming communities in fragile, conflict prone locations are 
best utilised by vulnerable communities and community-based organisations in responding 
innovatively to climate change. 
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Finally, although both CBA programs in Philippines and Timor-Leste were not designed exclusively 
for reducing GHGs, it however involved soil management, reforestation, and renewable energies that 
have positive implications for mitigation. There are few cases of programs that address both M&A 
objectives in the smallholder agriculture sector in Southeast Asia, and the two CBA programs offered 
early insights into how adaptation and food security priorities overlap with mitigation goals with 
limited resources. The CBA programs provided research access to smallholder communities in the 
case study sites and ways to investigate mitigation co-benefits while addressing the adaptation and 
food security priorities in smallholder agricultural systems (a key hypothesis to be examined in this 
research).  The CBA programs created the opportunity to partner with the NGO stakeholders and to 
examine context specific examples of synergies and conflicts between M&A strategies from a 
grassroots perspective, with a specific focus on the agriculture sector. While there are wide 
knowledge gaps on the subject, the two case studies offered technical insights of CSA and integrated 
strategies, methods, and lessons to better understand synergies/conflicts intended for development 
programs in other regions.  
The interactions of on-farm M&A practices with the governance dimension and broader sustainable 
development agenda using a case study approach is a useful way to understand the effectiveness of 
community-based approaches to support adaptation, role of institutions in the integration process and 
analyse management practices needed to scale-up CSA interventions. Thus the hypothesis emerging 
from climate change theory, multitude of responses to M&A and community-based programs of 
practitioners and policy makers (supported by academic papers relating to CSA), is that in addition 
to diverse scientific approaches, integrated M&A strategies in the agriculture sector is founded on 
the ability to engage a diverse group of stakeholders, generate credible knowledge, and link with 
sustainable development policies and plans across different scales. My preposition is that CSA 
addresses the challenges of building synergies among climate change mitigation, adaptation and food 
security issues that interact with political and institutional factors within smallholder agriculture 
landscapes, whilst minimising their potential negative trade-offs. 
1.8.Structure and layout 
This research is based on the premise that agriculture requires a multi-pronged approach to respond 
to climate change and socioeconomic challenges across different scales (Lipper et al. 2014): 
adaptation, mitigation, food security and socio-institutional. The research sets out to address the 
research questions across nine chapters, structured around a series of peer-reviewed journal papers, 
all of which were published during the candidature.  This introductory chapter is followed by Chapter 
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2, which provides a theoretical overview of CSA from a political ecology lens. The political ecology 
perspective critically analyses how interconnected political ecology factors marginalise smallholder 
farmers, and what are the key theoretical gaps and rational for the present research. Chapter 2 was 
published in the Journal of Political Ecology.  
Chapter 3 presents the overall methodological and analytical framework for the research 
investigation, arguing rational for an engaged scholarship approach to answering the research 
questions in practitioner and academic fused community-based research projects. Chapter 4 examines 
the current literature through a systematic analysis of 113 publications (e.g. journal articles, technical 
reports) on CSA. Different geo-economic and political framings of CSA are examined to understand 
how agriculture is positioned in the international negotiations, as published in Climate Policy and 
Carbon Management by Chandra et al. (2016a, 2017b).  The geo-economic analysis component of 
Chapter 4 was published in Climate Policy. Findings from Chapter 4 were presented at the ASEAN 
– Climate Resilience Network (ASEAN-CRN) Workshop on Promoting Climate-Smart Agriculture 
Practices, Ho Chi Minh City, Vietnam (26-31 October 2015).  
Chapter 5 illustrates the empirical case of Timor-Leste, and how adaptation interventions in 
smallholder settings could contribute to mitigation of climate change, as published in Sustainability 
Science by Chandra et al. (2016b). The case, specific to the influence of institutional strategies and 
synergies and conflicts between CSA practices, demonstrates the utility of analytical framework 
developed in Chapter 3. The findings from this chapter were presented at the at the 8th Annual 
International Conference on Community-Based Adaptation, Kathmandu, Nepal (24-30 April 2014) 
and the 3rd Global Science Conference “Climate Smart Agriculture 2015” (16-18 March 2015), 
Montpellier, France. 
Chapters 6 and 7 explore the second case study, Mindanao, Philippines, which examines smallholder 
CSA practices. Chapter 6 specifically examines the vulnerability of smallholder farming systems via 
analysis of gender differentiated impacts. The chapter uses gendered analysis to discuss evidence of 
non-economic loss and damage, as published in the Journal of Rural Studies by Chandra et al. 
(2017a). Chapter 7 builds on the vulnerability analysis to illustrate the institutional utility of climate-
resiliency field schools in promoting CSA amongst smallholders and civil society organisations in 
Philippines. Synergies, conflicts and trade-off analysis are presented in the change to illustrate how 
different strategies contribute to adaptation, mitigation and food security. Chapter was published in 
the World Development by Chandra et al. (2017c). Findings from Chapters 6 and 7 were presented at 
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the 44th session of the UNFCCC Subsidiary Body for Scientific and Technological Advice, Bonn, 
Germany (16-26 May 2016).  
Chapter 8 analyses the Timor-Leste and Philippines case studies and postulates the key characteristics 
of CSA practices as evident from smallholder farmers and community-based organisations. 
Moreover, the chapter also discusses the barriers and the limits to CSA in developing countries, as 
evident from the overall research. The chapter has been accepted for publication in the Elsevier’s 
Resilience: The Science of Adaptation to Climate Change book. Chapter 9 summarises the key 
messages of the research, concludes with a brief discussion of research implications and the novel 
contributions of the study to science and policy.  
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Chapter 2.  The Relevance of Political Ecology Perspectives for Climate-Smart 
Small-scale Agriculture 
 
Chandra, A., McNamara, K.E. and Dargusch, P. The relevance of political ecology perspectives for 
smallholder Climate-Smart Agriculture: a review. Journal of Political Ecology 24: 821-842. 
 
 
2.1. Chapter Summary 
CSA has emerged as a new approach to increasing food productivity, building resiliency to climate 
change and reducing carbon emissions. Despite the rapid technical advances, research on CSA has 
arguably under-theorised the socio-political processes that continue to marginalise vulnerable groups 
such as smallholder farmers. This chapter discusses the potential usefulness of political ecology 
perspectives for improving CSA. Political ecology theory elucidates how climate-smart responses are 
significantly influenced by three inter-related socio-political processes that perpetuate smallholder 
farmer vulnerability: inequality, unequal power relations and social injustice. This chapter discusses 
these three inter-connected political ecology factors using a number of examples from the green 
revolution, smallholder farming communities and indigenous farmers. In comparison to conventional 
technical approaches, the chapter argues that CSA needs to consider political ecology perspectives at 
different levels to address the vulnerability of smallholder farmers to current and future climate 
change impacts. Interventions to support CSA should examine local risks, specificities and priorities 
of smallholder farmers. The chapter concludes with a renewed call for concepts of inequality, unequal 
power relations and social injustice to be embedded into both the policy and practice of climate smart 
agriculture 
2.2.Background to CSA and socio-political challenges    
The negative impacts of climate change will be heavily concentrated in rural and poor farming 
communities in developing countries (Stern 2006). Amongst the agrarian regions that are already 
most affected by climate change include the tropical belt of Africa, South Asia and Latin America 
(IPCC 2014b). Policy makers have renewed actions through the 2015 Paris Agreement of the United 
Nations Frameworks Convention on Climate Change (UNFCCC) and Sustainable Development 
Goals (Verschuuren 2016), and are taking a keen interest in supporting smallholder farmers increase 
food security and agricultural productivity through adaptation and mitigation to climate change.  
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More than 500 million smallholder farmers across the world manage less than 10 hectares of land 
each and yet they produce as much as 80% of the food consumed in Africa and Asia (IFAD 2013). 
CSA can contribute to future food security and sustainably of smallholder agriculture in developing 
countries. CSA is an emerging approach to managing climate impacts and reducing greenhouse gas 
emissions while simultaneously increasing agricultural productivity (Lipper et al. 2014). The 
approach is being trialled in different countries, informing contemporary agriculture research 
development policy and emerging as a climate financing option for developing countries through 
mechanisms such as the Green Climate Fund. For example, climate-smart villages have been 
constructed in India and Vietnam, while Ghana and Myanmar have developed climate-smart 
pathways to reach their country’s agriculture goals (CCAFS 2016). Similarly, CBA programs are 
targeting vulnerable rural farms in the Philippines and Timor-Leste. But what do these different 
interventions have to do with political ecology and how is it linked to socio-political factors 
confronting smallholder farmers? The answer to this question lies in how (global/national) institutions 
that fund, oversee and manage policies construct the identities, challenges and vulnerabilities of 
communities through aid and development interventions.  
While many scholars have focused on the scientific and technical dimensions of CSA practices (see 
Smith and Olesen 2010; Harvey et al. 2013; Jost et al. 2016), few have sought to examine the political 
influences on how and what smallholder issues are integrated into climate change and agriculture 
policies. Ongoing work at CCAFS has also shown that there is a fundamental lack of evidence of how 
CSA programs should address myriad socioeconomic challenges of farmers across different scales 
(Campbell et al. 2016). Although social dimensions of CSA such as gender are now being addressed 
somewhat (see e.g. CCAFS 2016), research into political determinants of food security other than 
physical climate parameters are lacking (Davidson 2016). Issues relevant to inequality, unequal 
power relations and social injustice are largely absent from policy and literature. There are even fewer 
studies on how socioeconomic factors challenge the implementation of CSA programs. Overall, we 
lack a more nuanced and holistic understanding of context-specific socio-political challenges that 
operate across scales and their consequences for addressing vulnerability of smallholder farmers. This 
chapter seeks to contribute here by exploring how political ecology perspectives can offer insights 
into resolving many of the challenges and criticisms levelled at CSA.   
Political ecology has become a useful theoretical and analytical tool for scientists, cultural theorists, 
geographers and policy analysts to explain human, social and institutional dimensions of climate 
change (Taylor 2014). Insights from political ecology connect well with CSA in that both explicitly 
aim to strengthen the participation of, and action by, marginalised, disadvantaged and at risk 
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populations. CSA is a relatively new approach, and its application at the grassroots is fairly limited. 
Paradoxically, although the salience of vulnerability of smallholder farmers to climate change 
dominates the GACSA agenda (GACSA 2015a), CSA policies only weakly conceptualises the local 
challenges and lived realities of smallholder farmer communities. This is made worse by CSA’s weak 
articulation of historical and contemporary cases of injustice, unequal power relations, inequality and 
techno-politics of international aid and development agencies. This disconnects the analysis of social 
power factors from techno-scientific solutions, prompting fixed approaches to M&A. The result of 
such fixed approaches is that fundamental livelihood challenges of smallholder farmers are 
continuously disconnected from mainstream decision-making processes, engendering persistent 
vulnerability to environmental change and political economic problems (Yates 2012).   
This chapter reviews the literature on political ecology and showcase how it might improve CSA 
policy and practice.  I begin by providing a rationale for why research and policy on CSA must focus 
on marginalisation of smallholder farming systems. I then discuss the theoretical perspectives on 
political ecology focusing on inequality, unequal power relations and social injustice and illustrate 
with examples how these are the key determinants of vulnerability for smallholder farming 
communities and indigenous farmers. I then evaluate the arguments for embedding political ecology 
factors in CSA, and conclude that CSA initiatives need to address the underlying socio-political issues 
confronting farming communities. Socioeconomic and political analysis is an important step to 
accompany scientific and technological solutions on green growth, food security and climate change. 
This should take the form of designing participatory and inclusive strategies using a rights-based 
approach within CSA interventions.  
2.3.Why focus on the marginalisation of smallholder farmers in the context of CSA discussions?  
Much of the early literature on the marginalisation of smallholder, subsistence, and pastoral systems 
in rural agrarian communities predominantly focused on two key aspects: the least powerful farmer 
groups (who occupied the most marginal farming landscapes, O’Keefe et al. 1976); and their 
contribution to environmental degradation through unsustainable practices (Blaikie and Brookfield 
1987). Later Neo-Gramscian literature and critical realist theoretical advances in the 1990s 
(arguments in favour of cultural political economy) related the marginalisation of smallholder 
producers to wider socio-ecological systems, highlighting the power dimensions of human agencies 
(see Peterson 2000; Levy and Newell 2005). Under this broader context of socio-ecological systems, 
peasant farmers have been described as exploiting marginal resources for survival and responding to 
new forms of vulnerability (Jessop 2010). More recent modernist literature explains the close 
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relationship between marginalisation and fragility of socio-ecological systems of smallholder farming 
systems. This is evident in the later work of political ecologists like Paul Robbins. In particular, 
Robbins (2004, 2012) articulated the degradation and marginalisation thesis that described how power 
structures of state and market institutions in the First World influence socio-environmental 
vulnerability of the least powerful farmer groups in the Third World.    
Robbins’ concept of marginalisation draws attention to the contested nature of politics that govern 
rural agrarian societies (i.e. on-farm physical vulnerability interacting with unsustainable practices of 
macro-social systems). Robbins (2004) uses empirical cases from the Amazon and Caribbean to show 
how marginality is subjective (i.e. a localised phenomenon shaped by deeply embedded multi-scale 
politics across different governance levels in rural agricultural communities). Yet marginalisation is 
amplified by political representations of elite institutions or discriminatory policies hegemonic groups 
vis-à-vis resource allocation decisions (Yates 2014). It results from periods of uneven development 
patterns, agrarian reform measures and land distribution that creates social division, conflict (based 
on class, gender and race imaginaries), and ecological injustice prevalent in rural agrarian dependent 
communities. In the face of climate change, social divisions translate into acute vulnerability:  
differentiated risks to men and women, migration national security concerns, geo-political rivalries 
and exclusion of people from development interventions (Newell and Bumpus 2012). Research also 
shows that marginalised farming groups may experience decreased access to basic social services like 
healthcare, education, and food security, and are often overlooked in government statistics on 
household vulnerability (Adger et al. 2006).  
While the thesis on marginalisation discussed by Robbins (2004) is applicable to understanding 
socioeconomic relations in particular localities, its link to broader techno-political processes are more 
complex and multifaceted. In his seminal study on political ecology of climate change adaptation, 
Taylor (2014) promulgates that the origins of smallholder marginalisation lie with political power, 
capital accumulation, and economic hegemony existing in both north and south institutions. These 
factors co-produce differential vulnerability to climate impacts and risk management implications for 
farmers. It is important to note from Taylor’s work that rural agriculture systems in developing 
countries have undergone radical reforms (e.g. colonial land reforms, green revolution) resulting from 
historic and existing patterns of resource exploitation, governance, land tenure and organisational 
structures. What he considers problematic is the manner in which issues of land and water rights, 
power relations and social injustice are (re)framed apolitically or absent from contemporary 
international food security, land reform and climate change agendas. While climate change and 
agriculture policies emphasis an urgency to address the needs of the most vulnerable globally, they 
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also understate issues related to human rights, power imbalances and social injustices due to the often 
normative visions of donors, economic interests, credit policies, loans and subsidies. Such apathy 
when mediated though international climate solutions such as CSA, Certified Emissions Reductions, 
and Green Economy, results in exclusion of minority communities, negative externalities for 
indigenous groups and elite capture of development benefits (Stabinsky 2014; Karlsson et al. 2017).     
Scholars contributing to the adaptation and mitigation literature have begun thinking about how 
unequal scalar relations of power, political structure and economies of scale undermine the ability of 
poor and marginalised farmers to respond to climate change (Yates 2014; Eriksen et al. 2015). Within 
poor agrarian households, lack of freedom to influence political economy, customary roles and 
societal values disadvantage some members, especially women and children (Ribot 2009, 2014), in 
accessing new climate information, farming skills and resources. Similarly, within States, physical 
remoteness, power relations, and participation affect the access to resources needed for successful 
scaling-up of adaptation, mitigation and farming programs (Wood et al. 2014; Niles et al. 2016). 
However, emerging literature on CSA weakly acknowledges the intimate relationship between the 
technical responses and the socio-political processes leading to marginalisation, climate injustices 
and their consequences for vulnerable smallholder farmers (see Lipper et al. 2014). An understanding 
of how marginalised farming groups are affected may help policymakers to target these populations 
more appropriately. 
2.4.Political ecology theory: Conceptualising inequality, unequal power relations and social 
injustice   
Robbins (2004, 12) defines political ecology as: 
“…empirical, researched-based explorations to explain linkages in the condition and change of 
social/environmental systems, with explicit consideration of relations of power. Political ecology, 
moreover, explores these social and environmental changes with normative understanding that there 
are very likely better, less coercive, less exploitative, and more sustainable ways of doing things.”  
Political ecology theory, a central tenet of natural and social sciences, has been revisited in the modern 
environmental literature to study cross-disciplinary issues like sustainability, resilience, 
transformations and climate justice (Turner 2013). Political ecology can help explain how inequality, 
power structures and social injustice emerge and interact with issues such as food insecurity and 
climate change (Hankivsky 2012). Applying political ecology theory to these issues opens up a deeper 
set of questions about the discursive nature of smallholder identity, its co-production and nature of 
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hegemonic institutions. Therefore, as a theory, political ecology provides an important means by 
which we can understand the origins, root causes and characteristics of marginalisation within 
smallholder communities.  
As discussed in the previous section, marginalisation has different understandings and interpretations 
in the political ecology literature. Similarly, political ecology analysis of climate change is a relatively 
new strand of research that is emerging (Taylor 2014). This may create confusion when studying the 
concept in smallholder agrarian communities where various on-farm and off-farm factors operate at 
discursive, micro and structural levels. Within the adaptation discourse, political ecology factors like 
inequality, power and social injustice have been used commonly as separate social categories to 
examine localised political ecology ideologies using empirical case studies (Adger et al. 2013; Alston 
2015; Eriksen et al. 2015). In contrast, in the mitigation (and climate finance) discourse, the debates 
on inequality, power relations and social injustice have been framed at the global level, focusing on 
policy principles such as market mechanisms, polluter payers and differential equity (Olawuyi 2016). 
Both strands of climate change discourses emphasise that for the most vulnerable communities, the 
relationship between the three factors are diverse, complex and multi-scaled requiring attention to the 
dynamics across different scales (Adger 2001). 
When the political ecology lens is applied to CSA in smallholder farmer settings, it enables us to 
understand: (1) global-local institutions and actors that influence smallholder property rights, 
knowledge, livelihoods and safeguards; (2) how socio-political factors structure specific 
vulnerabilities of women and men smallholder farmers; (3) opportunities and barriers to adaptation 
and mitigation responses to boost agriculture productivity and livelihood; and (4) relevance of CSA 
actions to those most vulnerable to climate change. In recognition of this, it is proposed that 
inequality, unequal power relations and social injustice are three composite interacting factors, 
amplifying marginalisation in rural agrarian societies. Furthermore, political ecology can explain how 
inequality, power structures and social injustice emerge within the CSA discourse by critically 
evaluating the ethical dimension of issues relevant to smallholder farming communities (e.g. climate 
justice, land and resource tenure and the distribution of rights). Applying political ecology theory to 
CSA opens up a deeper set of questions about the discursive nature of smallholder identity, its co-
production and nature of hegemonic land and agrarian institutions. Therefore, as a theory, political 
ecology provides an important means by which we can understand the origins, root causes and 
characteristics of marginalization within smallholder communities. In recognition of this, this 
research views inequality, unequal power relations and social injustice as three composite interacting 
factors, amplifying marginalization in rural agrarian societies. While there are likely many gaps in 
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CSA, this research focus on three key socio-political dimensions of marginalisation that shape the 
resilience and smallholder livelihoods. While much the CSA debates have focused on scientific and 
technical arguments led by multilateral organisations, issues relating to inequality, unequal power 
relations and social injustice in the smallholder agriculture sector have been largely left unaddressed 
(Anderson 2014; Aubert et al. 2015). Similarly, issues of inequality, social injustice and 
empowerment of vulnerable groups are rising in the 2015 Paris Agreement of the United Nations 
Frameworks Convention on Climate Change (UNFCCC) and Sustainable Development Goals 
(Verschuuren 2016). Yet there are few conceptual tools to understand how inequality, unequal power 
relations and social injustice operate in smallholder farming landscapes vulnerable to climate change 
(Eriksen et al. 2015). 
Figure 2-1 frames the complex interactions between these three factors that is used to analyse 
marginalisation in the context of climate change. Inequality, power relations and social injustice have 
been studied individually in literature, which makes researching the interplay between them 
challenging. For example, power is relational and real, where as social justice is normative and 
ideal. Power has complex relations across networks in a community, implying that both power and 
dimensions or scales of power from powerful to powerless is unevenly distributed (Yates 2014). 
Similarly, consequences of social justice are positive and aspirational, whereas inequality is largely 
negative on groups of people (though it may have a positive effect on some groups). Given their 
strong historical roots and manifestation in institutional structures and norms, the three dimensions 
intersect, overlap and nonexclusive. 
 
 
Figure 2-1. The three composite factors influencing marginalisation in smallholder farming 
communities.  
 
Based on Figure 2-1, it is probable that in rural agrarian communities, the interactions between these 
composite factors produce various characteristics, conditions and processes that expose smallholder 
51 
farmers to marginalisation. The interactions between inequality, unequal power relations and social 
injustice produce different patterns of vulnerability to climate change experienced by smallholder 
farmers. A study of interactions between these complex social factors can help explain the nature of 
differential climate impacts and the processes that contribute to vulnerability. They then reflect the 
broader on-farm and off-farm social-political–economic factors which enable some but not others to 
benefit from CSA practices. The relationships and dynamics between the three factors are mutually 
reinforcing, inter-linked, heterogeneous or spatially diverse (i.e. operate at multi-levels), and change 
over time due to socioeconomic and environmental change. Through this imagery of marginalisation 
as an interacting and mutually reinforcing concept, we better understand differential vulnerabilities 
within smallholder farming communities. The following sub-sections review the theoretical origins 
of inequality, unequal power relations and social injustice, and their impact on smallholder farmers 
in the context of climate change.  
2.4.1. Inequality 
Climate change impacts on local farming communities are heterogeneous and tightly coupled with 
persistent poverty and inequalities (Adger and Jordan 2009). Inequality has become a useful entry 
point in vulnerability studies to analyse the uneven social distribution of impacts on rural and natural 
resource dependent communities (Adger et al. 2006). Inequality represents a significant barrier to 
sustainably produce sufficient food and achieving effective adaptation and mitigation. Inequality 
prevents the poor and marginalised from managing daily risk and coping with climatic and non-
climatic shocks (Tschakert et al. 2013). Scholars have used different analytical categories such as age 
(Wolf et al. 2010), class (Newell 2005), race (Bolin et al. 2005), ethnicity (Leiserowitz and Akerlof 
2010) and disability (Lindsay and Yantzi 2014) to examine the distribution of risks and impacts on 
crop yields, assets, food insecurity and rural livelihoods. These are important categories for 
differentiation used in political ecology that has helped explain the unequal social consequences of 
environmental change. They also help characterise marginalised groups, understand in-depth 
vulnerability factors affecting farming communities and identify the differential responses needed at 
a particular location. Vulnerability studies however have weakly articulated the multiple causes of 
observed inequalities within communities i.e. understanding of structural and non-structural causes 
of inequality (Kelly and Adger 1999).  
In addition to the above, a gender lens is a common social category used by feminist political ecology 
scholars to study marginalisation and vulnerability. Literature that has applied a gender perspective 
considered knowledge, participation, women’s rights and responsibilities and feminist political 
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movements and activism as units of analysis to examine marginalisation of women (Salleh 2006; 
Carlsson-Kanyama et al. 2010; Alston 2015). Eco-feminist researchers like Alston (2015) emphasise 
that gender perspectives should be conceptualised beyond households as gender is closely related to 
politics and power relations within and across community groups. In short, the feminist approaches 
seek to include transcendental structures of gender differences within climate policies, 
acknowledging women as active agents for equitable climate change solutions (beyond the stereotype 
of women as ‘vulnerable’). In contemporary policies, scaling up gender-sensitive CSA practices is 
receiving greater global priority (e.g. GCF 2015). Yet our understanding of what makes agriculture 
practices, not only climate-smart, but also gender-responsive remains weak (Jost et al. 2016).  
Post-structuralist political ecology has however weakly studied the root or underlying causes of 
inequality stemming from historical, political, economic, demographic, and environmental contexts 
(Escobar 1996). Tschakert and others (2013) conclude from research on vulnerability assessments 
that practitioners have focused profusely on future risks as a function of exposure, sensitivity and 
adaptive capacity. Inequality leading to persistent marginalisation needs to pay attention to changes 
in regimes of governance (Batterbury and Fernando 2006), colonial norms of land administration 
(Taylor 2014), agrarian reforms and green transformations (Scoones et al. 2015). Historical injustices 
in conjunction with poverty perpetuate current inequality witnessed in many smallholder 
communities. Critiques have also related the CSA discourse to corporate deception and how the 
approach could repeat the injustices brought by GR agricultural practices (CIDSE 2015). When left 
unaddressed by present development interventions, the underlying causes of inequality and injustice 
push the vulnerable deeper into poverty, accelerate ecological degradation and co-produce 
disproportionate risks to climate change (IPCC 2014b). The following sections delve further into how 
inequality has been historically produced by GR in rural smallholder farming structures.   
2.4.2. Unequal power relations  
Governing for CSA is not straightforward as a range of institutions influence the discourse and its 
operation. Technical choices made at the farm level are inspired by national regulatory choices and 
international policies made in favour of politics behind climate change, food production, water 
distribution and trade outcomes. In addition to this, transboundary institutions at different levels of 
authority mediate how vulnerability is addressed and external assistance channelled to smallholder 
farming communities (Adger 2001). For example, NGOs have an influence on the implementation of 
climate-smart practices, government may control the distribution of livelihood assets (e.g. land, water 
rights) and donors determine the amount of climate finance through aid policies. These complex 
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socio-ecological relations reframe CSA debate from a purely technical debate to one that 
fundamentally seeks to address how power at different levels influences the vulnerability of 
marginalised groups and distribution of agricultural resources.   
A growing body of scholarly work, much of which has been synthesised in recent iterations of the 
IPCC reports (Adger et al. 2014; Olsson et al. 2014), is paying attention to the ways in which power 
relations are unequally distributed and politically motivated. Power is used in this research, quoting 
Puente-Rodriguez (2014, 431), to refer to the broader political and economic responses to climate 
change that “…control or influence capacities of actors within decision-making process”. The 
theoretical and philosophical foundations of studying unequal power relations within political 
ecology are broad. For instance, researchers (Adger et al. 2006; Taylor 2014; Yates 2014) have built 
on the work of poststructuralist scholars such as Luke (1974), Mann (1984) and Cox (1987) to 
critically evaluate how risk and vulnerability is shaped by institutional decision-making (i.e. how 
political processes facilitate climate change responses in the agriculture sector). Here, the literature 
establishes that actions of powerful agriculture, environment and rural development institutions at 
different scales impact decisions related to climate change (e.g. (re)-structuring of farmer-farm-
environment relationships, resource rights of socially less powerful groups, see Biersack 2006; 
Robbins 2012).  
Eriksen and others (2015) call on deeper analyses of unequal power relations that clearly situate 
climate change responses of disadvantaged groups within political processes, negotiations, state 
relations and cooperation at multiple scales. The principal argument within the literature is that 
institutionalised power relations condition how different farming groups experience vulnerability and 
in structuring their capacity to adapt/mitigate using climate-smart options. Food insecurity and 
political relations is also underlined as a primary source of conflict (Gemenne et al. 2014). As such 
there is a need to think about power relations broadly – how interests of different vulnerable 
smallholder farmers are represented, distributed within and across communities and who has the 
authority to promote climate-smart responses.  
The climate change and agriculture literature have only narrowly considered power analysis. The 
concept of power relations has been understood from the position of authorities i.e. which social 
groups make decisions and control resources of another (Eriksen et al. 2015). To appreciate the role 
of power relations and structures in current CSA policies, a more nuanced understanding of power 
encompassing the influence of historical social justice issues (Ikeme 2003), decisions of trans-
national political networks and social groups is needed. Moreover, the popularisation of scalar 
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arrangements and institutions (Adger 2001) that structure M&A responses is a relevant concept for 
evaluating governance of climate change programs. Distribution of institutional power relations and 
scalar arrangements outside of farming communities have a profound influence on how scientific 
knowledge on CSA is formulated, global politics around climate change is shaped and local realities 
on vulnerability represented (or excluded) by northern institutions (Hulme 2010).     
2.4.3. Social injustice  
Climate change is a moral, ethical and social justice issue, which differentiates it from other 
development issues. The IPCC (2014b) affirms that climate change will exacerbate impacts on the 
welfare of poor smallholder farmers and socially disadvantaged groups in developing countries. 
Recognising the unique vulnerabilities of specific groups, many scholars and social advocates have 
pointed out cases of social injustice, particularly human rights violations induced by climate change 
and disasters (Finley-Brook and Thomas 2011; Olawuyi 2016). Many of the arguments relating to 
social injustice draw on alternative political ecology research grounded in neo-Marxist and post-
Marxist theories of the late 1980s (see Parks and Roberts 2010). These theories emphasise the 
importance of climate justice and equity in addressing vulnerability of marginalised communities, 
minority groups, indigenous people and geographically remote communities that are weakly 
represented politically and economically (Agrawal 2002).  
Political ecologists have researched different elements of social injustice. These elements include 
fairness, equity, entitlement, identity, participation, production of climate knowledge and value, 
conflicts, and paradoxes in the politics of climate justice (Adger et al. 2006; MacLennan and Perch, 
2012). Scholars conclude that vulnerability of minority groups and their political struggles are 
characterised by unequal distribution of resources, unjust socio-environmental conditions and 
inequity. Climate injustice is also born out of socially disparate development (Collins 2010), 
infringement of basic rights to livelihoods, weak environmental protection and resource use dynamics 
that elite social institutions strongly mediate (Shiva 2005).  
Social justice from climate change mitigation perspective emphasises the need for an equitable 
sharing of the responsibility for reducing GHG emissions amongst countries (resulting from the 
highly unequal distribution of past, present, and future emissions; Eriksen et al. 2015). In contrast, 
social justice in the adaptation literature deals with addressing the resulting impact of climate change 
on the lives and livelihoods are most vulnerable and how preferential support can be directed to them 
(Mearns and Norton 2010). Despite the emergence of social justice on climate literature,   there is 
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very few commonly agreed definitions of what constitutes social injustice. This research draws a 
working definition to help relate political ecology to CSA: social injustice constitutes the resulting 
burden of climate change (emissions and climate consequences) on the poorest and marginalised as 
a result of socio-political that weakly account of their vulnerabilities, resources and capabilities. 
Social justice from the perspective of disproportionate exposure of minority, ethnically diverse groups 
and indigenous people from geographically remote locations of Latin America, North America, 
Africa and Pacific Islands is an emerging theme within the literature (Tsosie 2007). Indigenous people 
manage many of the world’s most valuable agrarian and biodiverse areas, under often-peculiar 
property rights structures. They are important stewards of agricultural resources and biodiversity and 
inhabit practically each main biome of the earth consisting of endemic terrestrial and aquatic 
ecosystems of the world. More generally, while climate change impacts on indigenous agrarian 
societies have increased, it has also created business opportunities for development ventures (e.g. 
carbon credit, clean energy, reducing deforestation projects). Research into the benefits of such 
climate ventures are growing; yet very little attention has been paid to the impacts on indigenous 
communities. 
2.5.Influence of inequality, unequal power relations and social injustice on smallholder 
communities  
This section illustrates, using examples, how inequality, unequal power relations and social injustice 
are manifested within and across smallholder communities. Given the underlying historical nature of 
inequality, the section first undertakes an analysis of how GR has contributed to pre-existing 
inequalities. Second, the section undertakes a deeper analysis of the unequal power relations within 
smallholder communities, a vital piece of information that can assist in the social and spatial 
differentiation of CSA interventions. Finally, the section examines how social justice and the rights 
of minority groups like indigenous farmers are challenged despite climate change interventions.  
2.5.1. The residual effects of the first Green Revolution   
The GR model of agriculture had several positive gains for poor farmers and countries. The GR 
literature describes a wide variety of successes such as high yield varieties of cereal crops, reduced 
food prices, decreased hunger in famine areas, reduced child malnutrition and expanded agricultural 
research (Griffin, 1979; Ruttan 1977; Spitz, 1987; Lipton and Longhurst 1989; Conway, 1998, Hazal 
2009 Perkins, 2010). The GR had massive implications for food production and many countries that 
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adopted the new technology reported increased in crop yield, reduction in poverty and economic 
growth. By the 1990s, about 75% of Asia’s rice and half of the wheat in Africa, Latin America and 
Asia were grown with the new improved varieties brought by the GR (Patel 2013). In Asia, the total 
cereal production grew by 3.57%/ year over 1967–1982, with average annual growth rates of 5.43%, 
3.25%, and 4.62% for wheat, rice and maize (Hazell 2010). Farmers in Southeast Asia adopted new 
technologies on irrigation, fertilizer application, and seed development between 1960 and 1980. Rice 
production in Asia benefited from improved crop varieties, expanded use of fertilizers, and irrigation. 
For instance, rice production in Indonesia increased by 275% between 1966 and 2000 (Patel 2013). 
One of the concerns shared by grassroots NGOs is that CSA could result in another GR inflating of 
the exiting negative effects of industrialized agriculture in rural peasant and smallholder farming 
communities (IPM 2014). Agrarian technology and development changes promoted by the first GR 
in the 1960s resulted in a range of ecological and social impacts on smallholder farmers and the 
agriculture sector. The historical legacies of the GR, power structures of industrial agriculture, 
hierarchical control of livelihood assets have contributed to the present unequal distribution of 
resources and climate risks in smallholder communities in a number of ways. Specifically, three key 
issues in the GR literature resonate with inequality and power relations in smallholder communities: 
i) technology and scientific approaches deepened uneven power relations between the global north 
and south; ii) income inequalities amongst smallholders widened and polarized traditional social 
farming structures; and iii) environmental degradation endangered the livelihood assets of the 
grassroots setting a deterministic approach to future agricultural strategies.  
GR institutions used a class-based approach to substitute technology for a land and social reform 
agenda to further food security agendas in developing countries. Kerr (2012) notes that although the 
intention of globalizing the benefits of technologies, science and the industrial model was used to 
maintain stable power relations between the North and South, it instead resulted in increasing 
concentration of commercial power of large agribusinesses in the North. This is of particular 
relevance to agro-ecologists who note that smallholder farmers therefore became more dependent on 
fertilizer, pesticides and other inputs (Holt-Giménez and Altieri 2013). For example, GR resulted in 
the rise of many agrochemical, pharmaceutical and food multinationals in the United States and 
Europe, which many farms across Asia and Africa heavily depend on for farm inputs (Patel 2013).  
A long-standing academic debate is whether income distribution from GR technologies has 
contributed to social exclusion and inequality amongst the poorest farmers. Drawing on decades of 
research, scholars like Griffin (1979) note that the benefits of the GR were largely unequal, and 
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accrued to mostly affluent regions, wealthy landowners and the socio-economic elite industries. 
During the GR, higher yield variety technologies targeted capital intensive inputs and investments to 
the best endowed farmers in the most productive regions, which directed away farming opportunities 
for poor/smaller scale farmers (Patel 2013). Furthermore, science and technology excluded the most 
poor in the resource scarce regions, thus concentrating wealth and income in larger scale rich farms. 
There is now contextual evidence to suggest that some versions of the techno-political strategy, such 
as rural development policies, worsened income and asset distribution following the GR (see 
Freebairn 1995). For example in Punjab, India, Shiva (1991) observes that quick technological fixes 
(e.g. high yielding varieties of seeds, pesticides, packages) were counterproductive, unsustainable 
and less accessible to poor farmers across poor regions.  
Another interesting observation is that corporate capitalism fuelled by GR knowledge and technology 
transformed subsistence agriculture to commercial ventures. High costs of technology, fertilizers and 
other inputs were largely unaffordable to poor farmers, thus shifting the commercial profit margins 
of agricultural produce to rich farmers. These disrupted social structures and political relationships as 
evident through scholars noting changes such as purchase of inputs and arable land, increased debt 
and landlessness, widening equality gaps between big and small farmers, polarized peasant cultural 
movements, community and ethnic conflicts and new arrangements between land owners and 
labourers (Pilipinas et al. 2007; Shiva 1989). Shiva (1991), in her book The Violence of the Green 
Revolution, she claims that:  
"…since all the externally supplied inputs were scarce, it [the Green Revolution] set up conflict and 
competition over scarce resources, between classes, and between regions...this generated on the one 
hand, an erosion of cultural norms and practices and on the other hand, it sowed the seeds of violence 
and conflict" ( Shiva 1991, 171). 
Agarwal similarly (1997) argues that the GR increased and entrenched social inequities amongst 
small and marginal famers in India, particularly along the lines of cast, ethnicity and gender, by 
explicitly focusing on technical approaches to reduce hunger and poverty. In many ways we continue 
to see poor farmers experience hardship due to ongoing agricultural reform initiatives, especially 
when corporate economic interests are prioritised above the welfare of poor communities. The overall 
winners of the first GR were large-scale farmers and multinational corporations, who reaped 
commercial benefits at the expense of the small-scale farmers.  
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Marginalised smallholder and resource-poor farmers dependent on rain-fed agriculture, particularly 
in marginal production systems across Africa and Southeast Asia, continue to lack equal access to 
adequate information, technology and economic opportunities resulting from historical and are social 
disadvantages in agricultural policies (Hazell 2010). In addition to their increasing vulnerability to 
climate impacts, inequality in the agriculture sector has a cumulative effect on farmer income and 
livelihoods, even after decades of the first GR. Additionally, poverty amongst rural smallholder 
farmers remains high globally, and the industrial model of agriculture and deterministic influences of 
GR, continues to push millions of peasant farmers deeper into crisis and poverty, contributing to 
widening interregional income and power disparities (Fan and Hazell 2001). By narrowly focusing 
on technical and scientific fixes, such as new crop varieties, pest management, and scaling up of best 
practices, will not address the complex social problems such as inequality. Legacies that emerge and 
survive from the GR include how resource-poor farmers of the developing world will gain equitable 
benefits and access to 'climate-smart' knowledge and opportunities, and should be factored in 
contemporary agricultural science, technology and research policies. 
Finally, to address climate change and food security, a number of governments and development 
agencies have called for a 'second' GR through their foreign political and trade agendas (Meena et al. 
2013; Wollenweber et al. 2005). For example given the agricultural growth and poverty challenges 
in Sub-Saharan Africa, new investment is flowing into research and development to launch an African 
Green Revolution (Hertel et al. 2014). The calls for a second GR obfuscate the long-term problems 
in agriculture production and distribution, which has left vulnerable countries to weakly deal with 
issues such as inequality, land grabs, patents on life, nutrition and food shortages resulting from 
climate events. The second and new wave of GR is justified by governments and development 
institutions to reduce poverty, foster agricultural modernization, keep improving agricultural 
productivity, lead pro-poor and sustainable development in rural areas (Dawson et al. 2015). The 
CSA discourse is strengthening the debates on second GR by presenting CSA as a transformative 
development solution for the agriculture sector by addressing climate change impacts and reducing 
emissions from agriculture (Lipper et al. 2014). Yet our review of the first GR reveals that centrally 
designed CSA policies and technical fixes may be insufficient to deal with historic inequalities in 
income, land ownership, technology access and healthy ecosystem services further exacerbated by 
climate change. In light of future climate variability and extremes, the GR model of agriculture that 
uses large amounts chemical fertilisers, pesticides and corporate-owned seeds and water, is less likely 
to be successful. CSA could differentiate from contemporary GR model by prioritizing smallholder 
needs, local participation, and adaptation of global policies to local context (Dawson et al. 2015).    
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2.5.2. Dynamic power relations shaping elite institutions and farmers   
A review of empirical literature on unequal power relations in smallholder farming communities 
emphasises four broad narratives applicable to the multi-scalar nature of agrarian governance. First, 
within the different market chains and policy spaces, small-scale farmers are weakly represented and 
poorly linked to local, urban, regional and international markets. Food security and farming systems 
of smallholder farmers are controlled by trade policies, relationships, processing and retail in the 
agriculture sector. There are different, competing agendas and stakeholders in climate change, 
agriculture and trade policy spaces. These different competing policy spaces are displayed in Figure 
2-2. The red circle in Figure 2-2 depicts the climate change processes, the green represents the 
agriculture processes while the whole circles are common to both. The size of the circle signifies the 
degree of influence, determined on the basis of participation and representation of stakeholder groups 
within and across the policy spaces.  
The policy spaces in Figure 2-2 are characterised by multiple, competing and highly contested trade, 
regulatory and political agendas operating at different scales. They are influenced by different 
stakeholder groups operating across local, (sub) national, regional and international market chains. 
For example, with reference to Figure 2-2, institutionalised routines allow for the involvement of 
specific interest groups, party delegations or observers in the UNFCCC, WTO, IPCC and G20 
discussions (Patel 2012). Similarly, decisions on adaptation and mitigation in the agriculture sector 
are usually made in the context of implications for food production, fuel and income policy 
requirements (Smith and Olesen 2010). Technical experts and policy makers ‘mutually construct’ 
policies however these policy positions become embedded within complex diplomatic circles (Leach 
and Scoones 2015), networks (complex interplay of social actors), and institutional relationships 
which results in diverse framings of smallholder framer issues – the narratives that back CSA policies. 
Second, an overarching narrative in food security dialogues is the concentration of market power and 
influence in the hands of a few industries operating out of developed countries. The current 
concentration of agricultural industries, trade policies and economic incentives are less favourable 
for small-scale farmers and rural livelihoods. For example, the world’s top ten food retailers operate 
out of Europe, USA and Japan (IAASTD 2009) while the top six agrochemical companies and their 
seeds businesses are situated in the USA and Europe (Wield et al. 2010). The ten leading seed 
companies in Europe and USA account for $14,785 million or two-thirds (67%) of the global 
proprietary seed market (ETC Group 2008). The world's largest seed company, Monsanto, accounts 
for almost one-quarter (23%) of the global proprietary seed market (ETC Group 2008). These North-
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South power imbalances in trade relationships between small-scale producers and a small number of 
powerful traders have significant implications. The concentrated corporate power in northern 
countries drives up costs of production, and further undermines their rights to save and exchange 
knowledge and seeds (Leach et al. 2010).   
 
Figure 2-2. Graphical representation of the globalisation and scalar engagement of different 
institutions in the climate change and agriculture policy space across different governance levels. 
Source: Constructed by the author based on review of literature (see Appendix 7).     
 
Third, recent studies provide clear evidence to smallholder communities operating as networks of 
different power structures that shape mitigation/adaptation capacity of farmers and groups. 
Smallholder community structures are complex, diverse, divided and have multiple perspectives that 
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are rarely identified by climate change institutions due to social conflicts, available resources, 
prejudice, culture, ethnicity and/or gender (Jost et al. 2016). As Yates (2014) argues, these factors co-
determine vulnerability and adaptive capacity, which then influences flows of development 
assistance, knowledge and technical support. Added to this complexity is the political alliance and 
power relationships interacting with traditional forms of governance and community-based 
interventions. In this way, power relations direct us to question equity both in processes and outcomes 
of CSA programs: who decides what is climate-smart, which farms should be targeted for 
demonstrations, and whose resilience should be managed and for what purpose? 
Finally, yet stemming from the former, the benefits of ‘climate-smart’ practices and technology may 
assist some elite (economic or otherwise) farmers yet exclude others due to unequal power relations. 
Most political ecology scholars agree that technical interventions are shaped by power imbalances, 
political productions and institutional settings that affect how benefits trickle down to the most 
marginalised communities (e.g. Bryant 1998; Taylor 2014). Elite control of livelihood assets, farm 
lands and materials has political ramifications and unintended consequences for community-based 
programs. For example, in the case of community forestry projects in Nepal, decision-making on 
resource use was found to be dominated by elite wealthy households, and the resulting benefits 
excluded women, lower caste groups or poor households (Thoms 2008). In this context, interventions 
through development programs that attempt to build adaptive capacity may be maladaptive if the 
benefits are accrued by some segments of a community at the expense of others.   
Agricultural technology interventions may also be bargained by institutions with philanthropic and 
commercial interests. For example, in Glover’s (2007) account of the Monsanto Smallholder 
Program, the US-based transnational biotechnology company in 1999 implemented a package of 
agricultural extension support to smallholders in selected developing countries. Contrary to the vision 
of sustainable agriculture, the Monsanto Program exploited the vulnerability of poor smallholder 
farmers in undeveloped areas of India. While they created new commercial markets for seeds, 
technology and agrichemicals, the benefits so far are associated with a small group of farmers, in a 
few, mostly large, producing countries (Wield et al. 2010). 
2.5.3. Lack of justice that pervades indigenous farming communities  
There is a growing need to better research the effects of climate change on indigenous people, who 
globally account for 370 million inhabitants and a third of the world’s poor (UN 2009). Climate 
change is an existential threat to the future of many indigenous communities, which undermines their 
62 
right to food, health, life and an adequate standard of living (Kothari 2001). In addition to climate 
change, research has identified a range of factors at play contributing to the economic and social 
marginalisation of indigenous people. They include geographical isolation, small populations, lack of 
political representation, migration and conflict (Reed 2011).  
In regions like the Arctic and Pacific, there have been laudable advances in participation of indigenous 
people in climate change programs, documentation of indigenous agrobiodiversity conservation 
practices, understanding of traditional knowledge on monitoring climate variability and advocacy of 
indigenous agencies for stronger climate action (Vlassova 2006). In parallel with these advances, 
development agencies such as the World Bank, UN as well as donors have established policies to 
stimulate provision of climate finance to indigenous people (Olawuyi 2016). The increase in the 
proportion of research and climate change scholarly work and programs that focus on indigenous 
farmers, however, masks notable concerns. The social justice component and rights of indigenous 
people has been challenging due to three interrelated research and policy gaps.  
The first gap relates to the weak recognition and protection of tenure and resource rights of indigenous 
people within climate policies, programs and interventions. Rights to land, water and indigenous 
knowledge entitlements have been prompted by first generation environmental justice movements 
(Taylor 2000). These have resulted in international law and national policies protecting indigenous 
rights to resources that are at various stages of development in different countries (Carlson 2009). In 
the context of climate change, Tsosie (2007) argues that the first generation environmental policies 
have limited capacity to address the unique vulnerabilities, catastrophic harm to and traditional 
knowledge of indigenous peoples. This makes governance of climate change programs focusing on 
indigenous farming communities far more challenging, influenced by a multitude of formal and 
informal institutions: national reform agendas, customary laws, entitlements, intellectually practices 
and indigenous agencies. The International Indigenous Peoples' Forum on Climate Change (IPFCC) 
has advocated within the UNFCCC to fully “integrate and operationalize human rights based 
approach in climate change policies and actions, including the rights of indigenous peoples” (IIPFCC 
2015: 1) to address the unique vulnerabilities (i.e. right to food, water, health, security, culture). While 
indigenous rights issues are extremely contextual, a human rights based approach to CSA could 
include recognizing the positive contributions of indigenous people in: agriculture adaptation and 
mitigation, traditional knowledge and technology transfer, and participation in the design, 
implementation, monitoring, and evaluation of CSA programs. Interestingly – and in contrast – where 
climate change programs have adequately targeted indigenous livelihood rights, the absence of legal 
entitlements and rights have resulted in limited benefits to marginalised indigenous farmers (see 
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Erlewein and Nüsser 2011; Reed 2011). Inadequate environmental safeguards and environmental 
damage and conflicts arising from the reallocation of land and water resources are some 
insufficiencies of these programs.    
A second gap pertains to how existing and planned climate change projects and policies integrate 
safeguards for social issues and rights of indigenous people. An increasing number of interventions 
(i.e. national climate change policies) target indigenous populations as subjects of research, leaders 
of community action plans, and beneficiaries of projects. Paradoxically, recent studies provide 
evidence of climate change interventions failing to meet minimum national or international safeguard 
standards (Arhin 2014; Olawuyi 2016). Lack of safeguards has resulted in land acquisitions by 
governments and companies, physical violence and greater insecurity and negative effects on 
livelihoods of indigenous people. For example, cases from India, Panama and Honduras suggest that 
rights of indigenous peoples have been violated through construction of hydropower dams and clean 
coal technology under Clean Development Mechanism projects (Grieg-Gran 2005; Finley-Brook and 
Thomas 2011). Similarly, REDD+ initiatives in Indonesia, Mexico and Uganda without minimum 
safeguard standards to protect local rights have resulted in land grabs, land conflicts and violation of 
customary land rights, with benefits accruing to external agencies (Grainger and Geary 2011; 
Raftopoulos 2016). Reed (2011) points out that many indigenous groups express scepticism at climate 
change projects linked to international markets (e.g. CDM and REDD+) and multinational 
companies, which are potential avenues to exploit indigenous land sovereignty and self-
determination. As yet, policies concerning the implementation and monitoring of safeguards in 
projects targeting indigenous people is under developed (Larson 2011). As a result, some 
organisations are developing their own safeguards in the context of climate change M&A activities.  
A third important area of research and policy entails how social movement and influential actors 
deplore, shape and transform new climate justice policies of indigenous people. Politically, the 
participation of indigenous people in international climate policies and regimes has been contentious 
and sensitive. This has created opportunities and imperatives for new transnational movements to 
proliferate, representing a political symbol of grassroots indigeneity. Institutions such as the 
International Indigenous Peoples’ Forum on Climate Change (IPFCC) and World People’s 
Conference on Climate Change and the Rights of Mother Earth have emerged. Powerful indigenous 
social movements now sanction and contest the mainstreaming of indigeneity in national and 
international climate change policies. They represent new forms of identify, social network and 
political action, connecting different national indigenous agendas and priorities within the 
international climate regimes. For example, the IPFCC, since 2008, has lobbied the UNFCCC to 
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develop modalities to fully integrate and operationalise a human rights-based approach in climate 
change policies and actions, including the rights of indigenous people taking into account 
commitments under the United Nations Declaration on the Rights of Indigenous Peoples (Khan 
2014).  
Recognition of Indigenous rights has appeared in the text of the Paris Agreement as aspirational goals. 
However indigenous rights are not legally binding and enforceable under the new climate agreement 
due to immense pressure from many countries such as the US, Norway and EU who strongly pushed 
for the exclusion of binding Indigenous rights from the Paris Agreement at COP-21.  While 
transnational movements such as the IPFCC have advocated for indigenous rights and amplified their 
social struggles, they continue to be challenged and shaped by powerful hegemonic powers and 
political and economic forces. Transnational networks and movements have revitalised new 
arguments that are beyond ‘entitlement’, climate justice and safeguard issues. They include an 
emphasis on the importance of indigenous practices and knowledge in effecting successful adaptation 
and mitigation responses in agri-food systems (UNFCCC 2014a). 
2.6.Discussion: Embedding equality, fair power relations and social justice into CSA policy and 
practice 
This chapter reviewed how political ecology can inform CSA policy and practice that better reflects 
the realities of smallholder agrarian communities. In particular the review reflected systematically on 
the notion of marginalization, and argued that three inter-related socio-political processes perpetuate 
the marginalization of smallholder farmers: inequality, unequal power relations and social injustice. 
Mainstream approaches to CSA acknowledge social factors, yet weakly address these intertwined 
socio-political factors in smallholder farming systems. While CSA is beginning to feature in national 
plans (e.g. Intended Nationally Determined Contributions, national science and food security 
strategies) and international climate change policies, they deplore the socio-political aspects of 
vulnerability while over-emphasising technical and scientific approaches. The review finds that the 
emerging CSA discourse can better embed social and political factors for scaling-up practices in 
smallholder farming communities. Political ecology is a useful lens, or framework, to guide the 
development of policies that better address the needs and priorities of the vulnerable. 
A political ecology perspective to CSA via the marginalization lens unveils the socio-political 
concerns of smallholder farmers. The review of scholarly work highlights the specific vulnerability 
of smallholder farmers (men, women, indigenous people, and farmer organisations). Their unique 
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vulnerabilities are increasingly being highlighted and targeted within climate and agriculture policies 
to attract resources or to be used within community-based interventions to justify the same. While 
there is no universally agreed definition of 'vulnerable', nor an agreed criteria or methodology for 
assessing vulnerability, some form of targeting is required to ensure 'climate-smart' interventions are 
assisting marginalised farmers most in need. Smallholder farmer concerns and priorities often come 
from their unique daily experiences, concerns about livelihoods, indigenous entitlements, gender 
differences and human rights. Institutions concerned with formulating and implementing climate and 
agriculture policies therefore need to engage directly with smallholder farmers in planning and 
decision-making related to smart approaches. 
The vulnerabilities in agrarian production systems to the adverse impacts of climate change are 
created through the interplay between our three concerns: inequality, unequal power relations and 
social injustice. Each factor or combination of them produces differential implications on livelihoods 
and the outcomes expected to be achieved under CSA interventions. Food insecurity in vulnerable 
farming landscapes is not only about climatic variability or population growth, as often expressed in 
CSA narratives. There are multiple concerns around inequality, power imbalances and injustice in 
the agriculture sector (interacting in complex ways), a legacy that emerged in the first GR and one 
that remains unresolved at grassroots levels today. To highlight the discursive unequal power 
relations generated by GR policies is not to argue that the benefits have largely been negative (GR 
impacts continue to be researched). On the contrary the review stresses that early agricultural policies 
arguably paid relatively little attention to the inequalities within smallholder farming communities, 
which continue to pervade and perpetuate today. The science and technology of the GR and agrarian 
reforms is a key feature of historical political ecologies of smallholder farming systems and play a 
crucial role in structuring and differentiating vulnerabilities. Effective CSA approaches should 
recognize these socio-political risk factors. 
The critique of GR inequalities point to structures of unequal power and privilege as critical 
battlegrounds of new policy paradigms encouraging food security and ‘smart’ technology. 
Addressing the historical causes of injustices and inequality must play a fundamental role in scientific 
knowledge and technological solutions offered by climate change strategies and agricultural reform 
policies. Investments in climate-smart options such as new crop varieties, extension services, early 
warning systems, agronomic practices, and alternative livelihoods need to be sensitive to, and 
cognizant of, the everyday lives of poor groups and marginalised individuals. This might make CSA 
interventions more locally relevant, equitable and therefore sustainable. 
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This review further indicates that 'scalar power relations' and hegemonic institutions structure 
differential vulnerability, the distribution of benefits from projects, and arguably subject indigenous 
farming communities to unequal power and contestation. At the same time, a wide-ranging 
articulation of climate impacts on smallholder farmers in aid policies has propelled transnational 
climate justice movements, 'scaling up' to work at international levels to promote urgent climate 
action (Hulme 2010). Analysis of social justice through multi- and cross-scale networks in emergent 
political ecology research recognizes increasing social and political complexity in climate 
governance. New global and regional platforms such as the GACSA, CCAFS and the West Africa 
Climate-smart Alliance recognize agriculture as a driver of climate change (CCAFS 2015). While 
these alliances are opening new spaces for (high-level) political engagement, representation, 
recognition and participation of grassroots communities and organisations in CSA platforms and 
dialogues is oddly weak (Sugden 2015). In part, this means that the complexity, diversity, incongruity 
and reality of day-to-day farmer experiences can be overlooked in research and policies. 
What we need in the governance of CSA is democratization, with a deeper engagement with a range 
of organisations, especially local community groups and civil society organisations. We need 
partnerships reflecting diverse interests of groups and networks from smallholder farming 
communities. Organisations concerned with the governance of CSA should include perspectives from 
social scientists, including political analysts and cultural anthropologists. CSA policies must rethink 
traditional technical approaches to science, innovation, capacity development, policy and 
communication. They need to address future challenges of the agriculture sector but pay equal 
attention to the realities and diversity of solutions, particularly at the local level. While decision-
makers require projections of climate conditions, scientists must support the creation of policies that 
harness political ecology perspectives dealing critically with gender, indigenous rights, power 
relations and justice. 
Participatory mechanisms are also needed to capture a variety of voices at the bottom of the hierarchy 
of power, and to articulate farmer needs and priorities to make the best use of resources invested in 
climate-smart approaches. Despite the increasing attention of research to climate impacts on 
smallholder farming, there is limited information on differential risks (both climate and non-climate 
related), and the mitigation and adaptation needs of smallholder farmers (Harvey et al. 2014). 
Community-based risk assessments of agrarian communities, and agendas for reform, need to 
integrate the analysis of equality, power relations and justice within existing and new climate change 
interventions. 
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The challenge for finance in the agriculture sector is to ensure that there is sustainable access to credit, 
land deals are made in a transparent manner, and investment in infrastructure development that 
ensures equitable benefits for local people. Currently, national and international climate policies fail 
to attend to issues of injustice, the protection of traditional knowledge, and safeguarding the rights of 
local farmers. Funding opportunities should be available to local community groups, civil society 
organisations and sub-national stakeholders. Finance for adaptation and mitigation in the agriculture 
sector should direct attention to tackling elite interests and unequal networks of power. In particular 
funding decisions need to carefully analyse the links between unequal power, agency, structure, and 
the practices and actions of different social actors (Leach et al. 2010). 
These factors establish direct links between local agricultural practices and the corresponding food 
security and livelihood benefits to marginalised farmers. The review proposes a rights-based approach 
to climate-smart policies and practice for participatory work with vulnerable smallholder farming 
communities. Some commentators have argued that a human rights-based approach can be useful in 
building resilience to climate change, attaining food security and sustainable intensification of 
agriculture (Ensor et al. 2015; Tanner et al. 2015). Extending a rights-based approach in climate-
smart interventions will expose the mechanisms of marginalization that operate alongside farmer 
adaptation to climate change. 
Going forward, the review recommends revival of research on marginalization and vulnerability in 
CSA research and policies targeting smallholder-farming systems. This review suggests that CSA 
research should be context-specific and locally driven, but could benefit from a more explicit focus 
on analysing climate change concerns beyond purely technical measures, with a more explicit focus 
on the interactions between inequality, power relations and social injustice. Analysis leading to the 
integration of social, cultural and political aspects could enable projects and program tied to agrarian 
communities to address roots causes and complex factors related to vulnerability to climate hazards.  
2.7.Conclusion  
This chapter has argued that CSA falls short of promoting the socio-political concerns of smallholder 
farmers, and many of the vulnerabilities that they face. The scientific, institutional, policy and funding 
landscape has focused on generating scientific practices, technology innovation, low emissions 
agriculture and mainstreaming of these practices into national and international polices. CSA focusing 
on technical and scientific fixes at the farm level, will be insufficient to meet increasing climate and 
social impacts, especially in vulnerable regions of Sub-Saharan Africa and Asia and Pacific. This is 
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because distinctive types of political ecologies are being produced in smallholder farming 
communities through inequality, unequal power relations and social injustice. Vulnerabilities among 
the most marginalised at local and global levels will amplify if 'climate-smart' policies sidestep issues 
related to smallholder farmer rights, equitable distribution of agricultural resources and hegemonic 
power relations. CSA interventions need to move beyond the farm level and target inequality, unequal 
power relations and injustice beyond the farm to address socio-political processes influencing 
livelihoods, food production, and vulnerability. 
As advocated by the IIPFCC (2015) in the Paris Agreement on Climate Change, rights-based 
approaches that recognize the critical importance of good governance, climate justice and the agency 
of smallholder farmers could distinguish the CSA movement. This will require addressing the 
knowledge gaps on socio-political dimensions, to increase the effectiveness of responses to the root 
causes of agrarian challenges. Rather than emphasizing scientific rigor, we should begin by asking 
which mix of climate-smart approaches help to address these causes. 
There is a unique opportunity to promote the concerns of the millions of the most marginalised 
smallholder farmers, men and women, who are deprived of justice and equality – the poor, women, 
indigenous communities and the resource-poor living in high-risk areas. Rather than perpetuating a 
repetitive cycle of marginalization (Robbins 2012), a rights-based perspective is a prerequisite to new 
research, planning and policy agendas. For this, CSA institutions need to create inclusive structures 
that foster the direct participation of farmers and grassroots social movements. In this way ‘smart’ 
agricultural practices and science investments will be directed to make more radical changes and 
optimize economic, social and environmental co-benefits. 
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Chapter 3. Methodology and Analytical Framework 
3.1.Chapter Summary  
As the previous chapter explained, scientific and empirical understanding on CSA is still emerging 
and evidence on smallholder farmer concerns is limited. We therefore need context specific cases to 
investigate and expand the evidence base to agricultural growth strategies for food security that 
integrates CSA. This chapter shifts the focus from the theoretical perspectives on political ecology to 
the practice of bridging the divide between the main folds of theory and practice using engaged 
scholarship and applied research. While detailed methods and analysis are discussed in Chapters 5-8, 
the focus of this chapter is to justify the overarching research design and methodology type. The 
chapter describes the overarching methodological theories, study design, data collection strategies, 
empirical case study sites and techniques and procedures that are useful to replicating similar studies 
on CSA.  
3.2.Co-developing knowledge using qualitative and mixed methods  
Evaluating new and existing climate-smart agricultural options requires holistic and innovative 
research designs linking both theory and practice. Linking theory to practice entails the collective 
process of knowledge co-generation (i.e. knowledge transfers) in any given field that maybe 
otherwise is difficult to measure. Similarly, innovative approaches also require using phenomenal 
perspectives (i.e. cases) to co-develop knowledge with academics and practitioners alike. Phenomenal 
perspectives emphasise the use of qualitative approaches, widely used by social and natural scientists 
to study climate change interventions (see for example compilation of change case studies in Ensor 
and Berger 2009 and Schipper et al. 2014).  
The choice of qualitative research (as opposed to quantitative) as the overall governing approach for 
this study is based on the rational that both M&A data in the agriculture sector of developing countries 
can be collected in such a way because of its wide use within participatory community processes. 
Additionally, qualitative data can be generated at relatively low costs, under limited time constraints 
of the research and can accommodate the participation of communities with low numerical literacy 
rates. Qualitative approaches are important and useful participatory process, and despite their 
limitations, it can guide CSA policy making and implementation.  
Despite the growing action on climate change, CSA remains under researched and is a relatively new 
field of practice (emerged since 2010). Knowledge co-development in emerging fields requires a 
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rather reflective approach in literature, which can integrate lessons from real world cases. In their 
studies, UNEP (2013) and Nielsen and D’haen (2014), identify the potential of climate change 
projects as good cases to investigate multiple factors operating in local contexts whilst bridging 
knowledge gaps that exist at global level i.e. think globally and act locally. I will therefore use recent 
program level phenomenal or concrete case study evidences as the guiding methodological strategy 
and research design. The overall research also builds on to compilation of qualitative case study work 
by the climate change practitioner community, academics and policy makers within the UNFCCC 
(see for example Ensor et al. (2014) and a recent book on emerging lessons from climate change and 
development in Inderberg et al. (2015).  
The goal of the research methodology is to obtain recent qualitative (and some quantitative) 
information on climate change exposure, sensitivity, and responses along the major mixed crop value 
chains, and also to substantiate information gathered through the literature review. The broad 
methodology drew upon the overarching theories of engaged scholarship and ethnography employing 
participatory ‘iterative-inductive’ approaches, including both basic and applied research and is 
summarised in Figure 3-1. From the interdisciplinary perspective of ‘constructivist norms’ (Pouilot 
2004; Paschen and Ison 2014) this will entail demonstrating the applicability of theoretical arguments 
on CSA and integration of M&A via mixed method approaches and extensive using empirical cases.   
 
Figure 3-1.Key methodological theories, strategies and data instruments  
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Overall the research was conducted in six stages  1) Engaged scholarship to connect with case study 
experts and stakeholders providing access to data and information; 2) Literature review and 
identification of relevant frameworks to analyse specific themes and research questions (e.g. issues 
specific to synergies and conflicts); 3) Development of an analytical framework to assess CSA 
practices and M&A interactions; 4) Feasibility study to test questions and framework; 5) Investigation 
of case study through fieldwork involving a range of data collection methods; and 6) The analysis 
and triangulation of data. These different stages, processes of data collection, and links to theory and 
research questions are summarised in Figure 3-2. The sections that follow in this chapter discuss the 
overarching methodological theories and strategies.  
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Figure 3-2. Overview of method and links to research questions  
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3.3.Stage 1: Engaged scholarship for knowledge co-production  
This doctoral research was structured using lessons from the implementation of Australia's 
International Climate Change Adaptation Initiative, under which the CBA programs was financed 
(AusAID 2011). One of the key priorities identified in the CBA programs was to capture the broad 
range of lessons emerging from implementation through continuous research, reflection, learning and 
adjustment to the activities. This research also comes at a time when the international development 
community is increasingly collaborating to ‘walk the talk’ on CSA (and vice versa) through 
understanding climate change impacts, build capacity to effectively plan and implement M&A 
strategies at the community level. Community-based climate change research in the scientific and 
academic domains has become an art of theory building (see for example recent compilation of CBA 
practices in Ensor et al. 2014). Concurrently, development agencies within Australia are embracing 
the concept of integration using evidence from decades of development work in the Asia-Pacific 
region, including its integration within international development policies. New scholarly work on 
sustainable development policies, M&A to climate change and institutional frameworks emphasises 
research agendas to contribute to climate solutions using knowledge from on the ground practices, 
programs and policies whilst contributing to the broader scientific knowledge (AusAID 2011). 
The above gives resurgence to collaborative research methods to be implemented in partnership with 
practitioners, academia and development agencies in developing countries, yet grounded in the 
context of science-policy-practice interface vis-à-vis an ‘engaged approach’. Engaged scholarship has 
been used in the social sciences, business and management disciplines to create practice-based 
knowledge and theory by partnering with industry (Lawler et al. 1985; van de Ven 2002). Engaged 
scholarship within interdisciplinary research is described as (van de Ven and Johnson 2006):  
“…a method in which researchers and practitioners coproduce knowledge that can advance theory and 
practice in a given domain.” (p. 803) 
“…a pluralistic methodology for advancing knowledge by leveraging the relative contributions and 
conceptual frameworks of researchers and practitioners. Engaged scholarship also frames a given 
problem as an instance of a more general case so that theoretical propositions can be developed and 
applied in specific contexts of practice.” (p. 803)  
“…a means of creating the kind of knowledge that is needed to bridge this [between theory and 
practice] gap.” (p. 804) 
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The choice of engaged scholarship as an overarching epistemology of methodical theory recognises 
the wide plurality of climate and agriculture science fields and rejects the neo-realist orientation of 
scientific approaches to conventional research. Neo-realist scientific approaches rests firmly upon the 
belief that the physical environment is independent of human actors leading to application of its 
understanding based on pure scientific methods by experts (Demeritt 2006). This research is 
concerned with the political-ecology of environment-society interactions and therefore engaged 
scholarship helps to guide the ‘social-scientific’ analysis of community-based practices using a case 
study approach. The research was also concerned with the phenomenal perspectives on CSA, and 
learning though on the ground empirical evidence of programs was an important utility in theory 
development. The argument for using engaged scholarship is therefore in favour of this interest, based 
on the concept of arbitrage (Friedman 2000) i.e. understand the differences in the kinds of knowledge 
that both academic scholars and practitioners co-produce vis-à-vis the research questions. 
Lewis (2012) suggests that engaged scholarship when used in combination with different forms of 
human inquiry and alternative methods of investigation, can stimulate thinking and research on why 
best practices work and helps to develop theoretical explanation of phenomenon of interest to the 
scholarly community. Lewis’ view of engaged scholarship also implies that both ontological 
(concerned with ‘theory, nature and structure’ of the world) and epistemological issues (such as 
method, people, knowledge, understanding and relationship) in a practitioner dominated field such 
CSA should be inquired by making sense of how human actors may influence theory and practice 
(Scott 2005). This also applies to the idea that engaged scholarship should bridge the divide between 
different siloes: structured scientific communities (i.e. academic researchers) and industry 
practitioners; M&A; Departments of Environment (concerned with climate change) and Agriculture 
(deal with food productivity); and more broadly social sciences and natural/physical sciences. An 
‘engaged scholarship’ in my research entailed co-developing research questions and establishing 
research relationships with those in the field (van de Ven 2007).  
However, as a method, engaged scholarship has had limited applications outside of its theoretical 
potential and certainly very weakly used in disciplines other than business (like sustainability sciences 
and climate change) due to lack of practical means to apply it. This applies to the natural sciences as 
well as to the study of social sciences. My doctoral research was therefore an opportunity to 
demonstrate the continuous process of stakeholder collaboration in a doctoral research and 
experiment the use of engaged scholarship as a means to expanding the evidence base of M&A 
practices. Overall, through engaged scholarship, this research aimed to bring a broader set of socio-
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political considerations (i.e. beyond smallholder farms) relevant to discussions on CSA through 
mixed methods.  
Since my research focused on the application of climate change theory to empirical examples and 
observable phenomena in the agriculture sector, in the first instance, the use of engaged scholarship 
comprised of two practical strategies. First, during this doctoral research, periodic work attachment 
and consultancies was undertaken across the governance levels discussed in Figure 1-2 in Chapter 1. 
At the international level, research was carried out in partnership with Oxfam Australia from January 
2013 to April 2014 that provided researcher access to community-based adaptation projects funded 
by the Australian Aid. At the regional level, the researcher was attached to the Association of 
Southeast Asian Nations-German Programme on Response to Climate Change (ASEAN GAP-CC) 
program from June to November 2015 that assisted with the ASEAN needs and perspectives to the 
overall research. Subsequent consultations with and dissemination of research findings to ASEAN 
negotiators and regional stakeholders took place from January to November 2016. At the national, 
the researcher was periodically attached to Oxfam in Timor-Leste and Philippines in December 2013-
February 2014 and February to December 2015 respectively. During these periods, targeted technical 
advice and support was provided to regional and local stakeholders (deeper kind of academic 
engagement) in the implementation and monitoring of climate change initiatives. Attachment with 
these organisations also helped develop research questions, guide data collection and understand the 
role of different institutions in the implementation of climate change and livelihood programs. At the 
local level, the researcher engaged with seven local NGOs and smallholder farmers in the case study 
sites, who were the key informants to the research.         
Second, through the above attachments, potential research stakeholders were further identified and 
partnership (relationship and trust building) was developed. This is an important consideration within 
cross-cultural research studies and decolonising research, particularly within the Asian context 
(Mutua and Swadener 2004; Desai and Potter 2006). Stakeholder engagement also helped co-design 
the research project as a collaborative learning opportunity for the CBA program partners (Hackman 
1985). With research partners, we developed research questions, identified appropriate methods for 
the design and plausible framework for examining the research question. The preliminary questions 
and observations on CSA and integration of M&A were tested in Timor-Leste (described in section 
3.6) and formed the basis for new ways to address the central research questions. 
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3.4.Stage 2: Literature review, theory development and thematic analysis   
The literature review (see Chapters 2 and 4) built on scholarly work around the (a) critical components 
of CSA from a political-ecological perspective, with particular reference to how policies incorporate 
community-based practices and smallholder concern; (b) CSA, inter-relationship between climate 
change mitigation, adaptation, and their potential synergies, co-benefits and conflicts, and (c) 
narratives informing M&A specific to CSA, particularly within the international climate climate-
policies.  
Theory emerging from the literature was used to inform the case study findings, using existing 
theories on political ecology and climate change as a theoretical lens or perspective for the research 
(Creswell 2009). Based on the themes emerging from the literature review, a number of critical 
themes relevant specifically to smallholder farmer resilience were identified and the hypothesis was 
refined. Within each of these critical themes a number of emerging factors provided further definition 
around the research questions. The review of M&A specific literature was also used to refine the 
underlying assumptions of the analytical framework (stage 3).  
3.5.Stage 3: Development of analytical framework 
In this stage of the research, I used literature and theory to develop an analytical framework prior to 
data collection. The main output of this stage was an analytical framework, the objective of which 
was to analyse the interactions between M&A and food production practices at the community level. 
Monitoring and evaluation of CSA (including M&A, climate finance, knowledge and technology) is 
a fairly new area of work for the aid and development practitioners. Based on the literature review of 
existing monitoring frameworks (Appendix 1), four key challenges were identified in assessing inter-
related CSA strategies.  
First, the complex nature and uncertainty of climate change impacts on crops and farms present 
challenges on how CSA solutions are applied (and perceived). The nature of responses to climate 
change varies across timeframes, governance scales and sectors. Short timeframe of projects provides 
limited duration to demonstrate and measure long-term M&A impacts (Harvey et al. 2014).  Second, 
although a diverse set of indicators exist on M&A initiatives, no one framework addresses all the 
three pillars of CSA i.e. M&A and food production. Globally there is a lack of a common approach 
to measure and evaluate success on climate resilience of smallholder agriculture systems (UNFCCC 
2014). Several monitoring and evaluation frameworks exist on M&A measures and are being 
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implemented at various levels by different organisations. Third, individual assessments of M&A 
practices in community-based and agriculture programs have weakly been linked to national level 
assessments and policy processes. Agriculture sector in particular has operated in isolation from 
environmental interventions, both due to soiled working arrangements between ministries and 
departments or lack of coordination of legislations and policies (Neufeldt et al. 2013).  These factors 
limit community-based programs to community only actions, limiting their scalability at national 
level. Finally, results from community-based M&A interventions have historically been weakly 
reported and disseminated, challenging the feedback loops into the respective policy processes 
(Lipper et al. 2014). Thus the challenges confronting research and evaluation of community-based 
programs are multiple. They range from weak capacity to generate quality data and information, weak 
capacities to use data, financial barriers and insufficient policies to encourage cross-sectorial 
assessment of inter-related agricultural activities (Ensor et al. 2014). As discussed by Jarvis et al. 
(2011) research challenges to community-based programs creates a barrier for uptake of lessons and 
good practices to be widely shared with climate change planners and practitioners. 
Both developing and developed countries are at different stages of establishing systems and processes 
associated with assessing the effectiveness of CSA practices. In developed countries, assessment of 
CSA is directed under climate-risk management, energy use and GHG emissions inventories, 
development planning, weather services and national impact assessments. Although key monitoring 
and evaluation principles such as knowledge, learning, accountability, and evidence, decision-making 
are common to both geo-economic groups, assessments in developing countries are primarily 
influenced by development funding (Lipper et al. 2014). Capacity for monitoring is limited due to 
lack of information, data gaps, tools and cost (Steenwerth et al. 2014). The interaction of multiple 
agencies (agriculture, planning, environment, climate change) also implies that there are many 
policies on assessment. Given the above challenges in assessing CSA programs effectiveness, the 
research analytical framework that guided the analysis of the CSA strategies in the two case studies 
is set out in Figure 3-3. The framework incorporates three types of interactions:  
i. Synergistic/conflict relationship of the three CSA pillars (i.e. adaptation, mitigation and food 
production);  
ii. On-farm enabling mechanisms and the three CSA pillars; and  
iii. On-farm and off-farm influencing processes.  
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Figure 3-3. Analytical framework for Climate-Smart Agriculture  
To understand the synergetic/conflict relationship, qualitative indicators relating to adaptation, food 
production and mitigation were identified from literature review, trialled in Timor-Leste, and 
workshopped and validated with research informants in the Philippines. The indicators on adaptation, 
their potential for mitigation and food production, are linked by: 1) climate variability and change 
limits income from food production and affects food security; 2) increase in crop resilience, 
diversified crop and livelihood, improved soil and water management develops capacity to manage 
future climate risks and crop yield; 3) improved soil, water and crop management helps exploit the 
potential for emissions reduction and carbon sequestration in agriculture; and 4) adaptation practices 
have likely mitigation co-benefits and synergistic practices could help avoid negative trade-offs 
between the three pillars.  
The on-farm enabling mechanisms link to smallholder capacity to adapt or mitigate, influenced by 
knowledge awareness, social capital, technology and innovation, and gender differences. The off-
farm institutional processes are useful for understanding the links between institutional processes to 
risk management relevant to agriculture. The indicators consist of entitlements, finance, market and 
governance. The triple layers (CSA pillars, on-farm and off-farm) closely interact, such that the CSA 
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components and synergetic practices are dependent on the effectiveness of on-farm factors and 
broader off-farm processes. The analytical framework is designed in a way to answer the three 
overarching thesis research questions (Table 1-1). Thus the interactions between CSA pillars, on-
farm factors and off-farm processes are multi-directional. In this framework, the participatory 
engagement of smallholder farmers is considered to be as an integral dimension in the evaluation of 
CSA practices and strategies. 
The triple layers of the above analytical framework allowed different characteristics of CSA to be 
studied, guided data collection and helped interpret the findings from the two case studies. The 
thematic characteristics provided a framework for understanding the links between on-farm CSA 
practices and off-farm institutional processes in the agriculture sector. The most common adaptation 
options implemented by the smallholder framers were compared with corresponding mitigation 
options through a matrix analysis to elicit the positive and negative interactions. The positive and 
negative rating attributed was based on smallholder farmer and NGO responses, published literature 
and expert judgment. The detailed method for matrix analysis of research data is described in 
Chapters 5 and 7.  
3.6.Stage 4: Trial of research in Timor-Leste  
The feasibility of the research hypothesis and above analytical framework was conducted between 
December 2013 and February 2014 with the aim of understanding the synergies and interactions 
between M&A strategies implemented by the Timor-Leste CBA program. The intention of the pilot 
was to improve research design, however keeping the scope, methods and data collection plan much 
broader in the Philippines case study. Moreover, the pilot study used a mix of different frameworks, 
which covered integrated M&A, livelihood and environmental management activities (discussed in 
Chapter 5). During the feasibility study, national and community stakeholders were contacted and 
interviewed in January to February 2014, alongside Oxfam monitoring mission to identify program 
research needs. The pilot study also included field trips (for rapid assessment of M&A activities), 
FGDs with project partners and participant observations at the Sustainable Development Strategy 
Workshop led by the UNDP and the Government of Timor-Leste.  
This stage of research proved to be invaluable in informing the definitive research design in a number 
of ways. The feasibility study firstly provided a first‐hand overview of interactions between M&A 
strategies, which helped to refine the analytical framework. Secondly, the Timor study provided 
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information on the relevance of interview and FGD questions necessary (hence research questions 
were refined and made more targeted). Thirdly, different variations in sampling, questions for 
interviews and FGDs and facilitation techniques were piloted, and lessons were used to adjust 
methods for the Philippines case study. Lastly, the logistics associated with the fieldwork and 
prevailing organisational/partnership issues during the feasibility study was used to adjust the 
research timeframe (particularly use of Timor-Leste as a fuller case study, travel to field site, 
facilitation techniques for community workshops and FGDs, management of partnership, briefing 
materials necessary for stakeholders). Results from the case study are discussed in Chapter 5. 
Ethical clearance for this stage was not requested as employment (industry attachment) at Oxfam was 
on a full time contract and Oxfam Australia’s Research Ethics Guidelines guided data collection 
related to the feasibility study. Having realised the need for good frameworks to assess integrated 
CSA strategies (lacking at the global and national level), the research continued focus on community-
level programs and the agriculture sector to provide evidence to synergies, conflicts, co-benefits and 
institutional perspectives on interlinked M&A practices.   
3.7.Stage 5: Choice of countries and case studies 
The purpose of this research was to use evidence based assessment of policy and practice on 
integrated M&A strategies and CSA from the perspectives of smallholder farmers, CSOs and national 
experts. Despite an overwhelming number of climate change programs, there is still a dramatic 
disconnect between policy arguments, scientific research and the practicality of integrating M&A 
practices in developing country.  
The geographical scope of this research is Southeast Asia, a region highly vulnerable to the impacts 
of climate change and socioeconomic development challenges. The Philippines and Timor-Leste 
were selected as case studies due to their high exposure and sensitivity to climate variability and 
change, disaster risks, population pressure, economic shocks and governance challenges. Two 
districts (Viqueque and Oecusse) in Timor-Leste and five municipalities from three provinces 
(Agusan del Sur, Sultan Kudarat and North Cotabato) in Mindanao, the Philippines and (see 
Appendix 2) under the CBA programs were selected as unit of analysis as it provided an opportunity 
to analyse a mix of M&A interventions covering resources conservation, soil/land management, 
changes to agricultural techniques, water resources and livelihoods diversification (the low-regret 
options), use of technology and collection of climate-related data. These are important considerations 
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for investigation of CSA practices and institutional dynamics in smallholder farming communities   
(Young 2010). 
Furthermore, the Philippines and Timor-Leste sites were selected to include analysis of CSA that 
reflected different and diverse agro-ecological zones. The two country case-studies were selected 
because they have climate change strategies in place, not only as response to recent disturbances (i.e. 
Typhoons in Philippines and Vietnam, and droughts in Timor-Leste), but also to anticipated future 
impacts to livelihoods and institutions. Local communities have benefited from aid to support climate 
change agendas. In particular Australian Aid investments have centred its community-based 
adaptation (CBA) and mitigation programs in these countries under the Fast Start Finance climate 
investment package and the International Climate Change Adaptation Initiative (DFAT 2014). CBA 
programs have implemented action oriented risk planning and climate resilient practices that are 
helping reduce community vulnerability and improve food security. Key strategies in the programs 
have included the promotion of more environmentally-benign farming methods, diversified (less 
risky) livelihood practices, and natural resource management (focused on land, forests and water), 
which are analysed in this research. The choice of case studies is also convenient given the main 
researchers established relationships with the CBA program partners enabling an easy recruitment of 
the research partners (Dudley 2011). Having established partnerships in place with governments and 
NGO partners helped carry out field activities and ensured that robust institutional specific 
background data could be accessed during the research. The access particularly to national level 
stakeholders in the two countries provided access to policy related data on agriculture and climate 
change. 
The research utilised ethnography and a case study approach due to a number of reasons. Firstly, the 
nature of the study questions demanded an investigation of the political ecology and interactions of 
different stakeholder groups with social, economic and environmental factors at national and sub-
national levels. This interjects the ideas of power distribution, justice and inequality into the 
discussions of CSA. To understand this climate-society-political linkages, and as discussed by Lee 
(1989), I used open ended explanatory questions - “what”, “how” and “why” questions. Such 
questions concerned with the epistemic theoretical construction of knowledge using social and 
scientific methods embedded within ethnography (see Flyvbjerg 2001; Yin 2009). Common to all 
experts, this is an emerging way to interact with real life problems in what are discussed by social 
scientists as producing context-dependent theories (Rosa and Dietz 1998).  
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Secondly, exploratory case studies provide systematic examinations of a single instance of a social 
phenomenon relative to real life context (Yin 2009; Babbie 2013). Yin (2014) explains that case study 
is a preferred method when a) the investigator has little control over study events; b) multiple 
experiments or sites are used to relate empirical results of case studies; and c) the focus is on a 
contemporary phenomenon to identify various responses. However, this research rejected Yin’s 
empirical approach to knowledge generation – the research was not designed to generalise findings, 
but rather used examples of local contexts to explore the different themes and research questions (by 
employing a mix of methods). This approach thus favoured the analysis of the diverse ‘on-farm and 
off-farm’ processes/characteristics influencing smallholder farmers, policy-makers, decision-makers 
and other stakeholders engaged in implementing strategies on M&A, food production, energy, 
livelihoods and other related sectors within mixed-farming landscapes through real-life events (Yin 
2009). 
Thirdly, the research used case study approach because of its suitability in explaining the in-depth 
interactions between the CSA pillars and validated theoretical arguments using local specific 
examples within the context of smallholder agriculture sector (Vogel et al. 2007). With the growing 
awareness on climate change impacts and the multitude of actions on M&A, there is a need for 
literature to provide context-dependent knowledge and experience for development of scholarly, 
policy and practice. Such knowledge and scientific expertise lies at the centre of scholarly case study 
research methodology as a form of reflexive learning (Flyvbjerg 2006).  
Fourth, to engage in a multi-stakeholder climate change and agriculture policy discussions in 
Philippines and Timor-Leste, a flexible research framework was developed to understand the 
technical merits of CSA and the processes behind institutional engagement of different organisations. 
Therefore, the research design drew heavily from ethnographic instruments (see Figure 3-1). 
Ethnography research involves the use of interdisciplinary approaches that are cross-cultural and 
emphasises participation, action and encouragement of local research participants (Hammersley and 
Atkinson 1995; Atkinson et al. 2001; O’Reilly 2005). Owing to a growing body of research on socio-
ecological systems, adaptive capacity, and governance, use of ethnographic methods helped integrate 
social science research agendas in research (Hulme 2010; Evans et al. 2011; Leduc et al. 2013; 
Paschen and Ison 2014). As ethnographic approaches draw attention to the systems of knowledge co-
production, it was a useful method to draw on to study the on-farm and off-farm process influencing 
M&A practices in different agro-ecological landscapes.   
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Lastly, a case study approach was suitable to the participatory nature of CBA programs. This 
approach is therefore a practical extension to the engaged scholarship theory, and helped analyse CSA 
at an entirely new level of abstraction (i.e. from the perspective of the most vulnerable smallholder 
farmers and NGOs). By this logic, problems general to climate change were viewed from a political 
ecology lens. For example, case study approach enabled in-depth field examinations in the Philippines 
and Timor-Leste, and direct interactions with (men and women) farmers and project stakeholders via 
semi-structured interviews, FGDs and participant observations. Extended fieldwork helped capture 
and record the synergies and conflicts between practices that were implemented at the community 
level. Open-ended interviews with stakeholders established rapport with informants and analyse the 
socio-institutional dimensions of CSA (as well as their local permutations). Research informants thus 
provided detailed explanations of climate change, variability and adaptation, farming practices and 
characteristics of CSA.  
3.7.1. Criteria for site selection and recruitment of informants 
There were a wide variety of sites across the Philippines and Timor-Leste that were suitable to 
investigation of the research questions. However, the case for investigating CSA in both countries 
capitalised on the opportunity that they were ongoing site for community, NGO and government 
engagement on CBA programs. The following criteria for selection of the research sites and 
recruitment of research informants were mutually developed with research partners comprising of 
NGO and community-based stakeholders: 
a. Stakeholders: case study areas were supported by each of the CBA program partners and 
communities had ongoing collaboration with community-based stakeholders on agricultural 
livelihood initiatives;  
b. Enabling Conditions: multiple farming practices (e.g. land management, water resources 
management, sustainable agriculture, conservation of watersheds and traditional knowledge) 
were in use. They were also focus areas of national/regional government support in terms of 
resource management and disaster risk reduction 
c. Researcher Access: sites were outside of restricted, social conflict or ‘rido’ (war) zones and 
were accessible to the researcher 
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d. Climate vulnerability: sites had a history and exposure to climate related events that caused 
loss/damage to livelihoods as these factors and nature of setting related to the research 
questions – environmental settings where the challenges associated with M&A practices in 
agricultural settings and research could therefore be investigated; 
e. Assets and entitlement: farms were located across a range of temporal ecosystem and land 
tenure types – upland (mountain), mid, and coastal lowland (watershed areas)  
f. Unique or critical characteristics: communities had unique environmental or cultural 
resources such as indigenous knowledge, practices and endemic biotic resources.  
g. Common governance: The sites were contained within a common regional governance 
framework greatly reduces the variability among the cases in terms of socio-cultural and 
institutional development paths. 
Based on the above criteria, literature review and stakeholder consultations, two districts in the 
Timor-Leste (see Chapters 5) and five municipalities in the Philippines (see Chapters 6-7) were 
prioritised for this research. The choice of the cases was also informed by existing participatory 
capacity vulnerability assessments as well as consultations with NGOs program staff and partners 
(January 2014 in Timor-Leste; and February 2015 in the Philippines).  
3.7.2. Participatory data collection strategies and unit of analysis  
The research used a ‘mixed methods approach’, and built on the participatory ethnographic 
techniques for data collection. Collection of primary data involved four data collection techniques:  
a. Focus Group Discussions (FGDs) and interviews with farmers: Interviews (up to an hour) 
and FGDs (up to two hours) were conducted in Timor-Leste and Philippines to consult farmers 
(men and women) supported by the CBA programs to capture and record local practices 
relating to M&A and food production. Open-ended interviews with farmer groups established 
rapport with participants and analysed the critical dimensions of M&A interactions (as well 
as their local permutations). Data describing characteristics of smallholder mixed farms, key 
crops, as well as climate change, variability and adaptation was collected. Appendix 3 
provides a comprehensive list of all the FGDs and interview questions for each stakeholder 
group.  
 85 
b. Interviews with policy-makers, climate change and agricultural livelihood experts and 
practitioners (at district, municipal, national and international levels):  Approximately 94 
semi-structured interviews (lasting between 45 minutes to one hour) were conducted with 
technical experts, project stakeholders, municipal and national government officials, donors, 
research organisations and UN Development Agencies to discuss the governance and 
institutional dimensions of M&A practices and CSA. The aim of the interviews was to explore 
the current policies and challenges policy-makers, experts and practitioners faced in 
implementing M&A practices in the agriculture sector and convert research findings from 
community-level fieldwork into policy or practical recommendations in the research.  
c. The experts and practitioners for the interview included those involved in community-based 
climate change programs in the two countries and the Asia-Pacific region. Experts and 
practitioners from networks such as Oxfam Resilience Network (Global), NGO Climate 
Change Working Group of the Australian Council for International Development (ACFID), 
the Knowledge Action Group - Global Alliance for CSA, Climate Action Network (Australia, 
Southeast Asia), ASEAN Climate Resilience Network and other experts recommended by the 
CBA projects were contacted for the interviews. The researcher also knew these networks in 
his professional capacity, and he chaired the ACFID climate change working group on behalf 
of Australian International NGOs. 
d. Participant Observation: Participant observation was used during fieldwork through 
participation in a range of conferences, meetings, field workshops and/or learning forums 
relevant to the research. For example, the researcher participated in farmer field schools in 
Philippines, NGO meetings in Timor-Leste, the third Global Science Conference on Climate 
Smart Agriculture (16 to 18 March, 2015), BINDS project review meeting (12 February 2015) 
and other NGO and Local Government workshops during the field work. Approval (via 
official emails and/or phone calls) to participate was sought prior to attendance. On most 
occasions, Oxfam or ASEAN Secretariat staff at all external meetings accompanied the 
researcher in the capacity of researcher. Field observation complemented the FGDs and 
interviews across the research sites. The relevant agricultural, M&A and resilient livelihood 
practices were documented and photographed. 
e. Field Observations and Transect Walks: The researcher accompanied NGO field officers and 
community members and undertook field visits to research sites, village farms and community 
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gardens. This was a useful strategy to verify the results of the FGDs, interviews and participant 
observations.  
A synthesis of the above data collection strategies and informants across the two case study countries 
is provided in Table 3-1. Qualitative data was complemented with a quantitative analysis of M&A 
practices, pre-existing program data and secondary data collected as part of the research. The data 
collection and sampling was designed in collaboration with program partners in the case study 
locations, so that the research was relevant and had practical outcomes for them. Secondary data was 
sourced from different stakeholder organisations, consisting of published and unpublished assessment 
reports. Secondary data included review and contextual analysis of key program documents, 
including country-specific assessment of climate impacts, progress reports (six-monthly, annual and 
evaluation), process events (e.g. workshop reports), proposals, relevant strategy papers, guidelines, 
policy research and other materials relating to the case study. It also included field visits and 
observations in the case study sites in the two countries. Photographs and field notes were taken to 
capture existing M&A practices and program activities implemented in agriculture demonstration 
plots and nursery centres, targeting community level farmers. Other secondary data was sourced from 
published literature on M&A, specific to the case studies. Types of data that were collected in the 
research are discussed in section 3.7.4. 
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Table 3-1. Summary of methodological strategies and number of informants  
 
3.7.3. Sampling Techniques 
Overall, the research used a non-probability sampling technique in the recruitment of interviewees 
drawn via maximum variation purposive and snowball sampling from different stakeholder groups 
(Patton 2002). The sampling techniques for different types of data are summarised in Figure 3-4. 
Non-probability sampling was ideal in order to provide a fair representation on the research questions 
and generate multiple perspectives to understood and reduce bias of responses (Krefting 1991). 
Data 
collection 
strategy 
How it was used in the study? Units  Key informant 
group 
No. of informants Total  
Philippines  Timor-Leste  
Female Male Female Male 
Case study 
selection 
 A purposeful sampling technique was used to 
select research sites: In the Philippines, five 
municipalities across three provinces: Sultan 
Kudarat (Esperanza, Bagumbayan), North 
Cotabato (Alamada, Pigcawayan) and Agusan 
del Norte (Jabonga); while in Timor-Leste two 
districts (Viqueque and Oecusse).  
7 Multiple  3 provinces/5 
municipalities  
2 districts  7 
Key 
informant 
interviews 
Different stakeholder groups comprised of 
farmers, CBOs, local NGOs, international 
NGOs, government and municipal councils, 
private sector and donors. These stakeholders 
had a stake and interest in  climate change or 
agriculture issues in the Philippines, Timor-Leste 
and Southeast Asia. 
12 Farmers  
5 5 1 1 12 
26 Local and 
International NGOs 12 8 2 4 26 
10 Municipal and 
District 
Government  
4 4 0 2 10 
14 National and 
Regional 
Government 
4 8 0 2 14 
16 Donors 4 7 1 4 16 
16 Research Institutes 
and International 
Agencies  
13 3 0 0 16 
3 Private Sector  2 1 0 0 3 
Focus group 
discussions     
Community, NGO and local government focus 
groups were conducted to understand 
characteristics of CSA, what practices were 
implemented by the farmers and institutional 
practices.  
11 
Farmers  
47 30 10 12 99 
6 
Local and 
International NGOs 10 3 2 5 20 
1 
Municipal and 
District 
Government  
0 0 1 2 3 
1 
National and 
Regional 
Government 
2 3 0 0 5 
1 
Donors 
0 0 1 2 3 
Observations 
and transect 
walks  
Field observations were made across the farms in 
the case study sites, and photographs/notes were 
taken to capture climate/disaster impacts, CSA 
practices and off-farm practices. 
11 Multiple 7 4 11 
Participant 
Observations  
The lead researcher participated in community 
gardening, climate-resiliency field schools, NGO 
workshops, international workshops/seminars 
and collection of climate data at national level.  
9 Multiple 5 4 9 
Content 
analysis   
To triangulate and verify, CSA practices and 
institutional/policy measures identified in FDGs 
and interviews, content analysis of 
organisational documents/reports. Coding 
categories were derived directly from the text 
analysis, which also interpreted similarities and 
differences between CSA practices and impacts.  
130 Multiple Approx. 75 Approx. 55 130 
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Figure 3-4. Sampling techniques for primary and secondary data collection  
Recruitment of interviewees (see section 3.7.2 techniques a-b) utilised a mix of the sampling 
techniques as discussed in Schreuder et al. (2001) and Tansey 2007. Firstly, purposive sampling 
technique was used to consult with key smallholder farmers from specific program locations in the 
two countries. Secondly, expert sampling was used to i) elicit the views of people who have specific 
expertise on agriculture and climate change; ii.) inclusion of important political actors concerned with 
the research themes; and iii.) collaborate with partners on M&A practices that had been used in other 
programs. In this way, the FGD and interviews helped to better contribute towards triangulation of 
data (see section 3.8). Lastly, to complement earlier sampling techniques, whilst in-field the 
researcher drew upon the snowball sampling technique to help identify further participants (who met 
the criteria for the study), interview informants that were normally inaccessible and established 
networks and connections using a system of referrals (Atkinson and Flint 2007). Sufficiently 
recognising the combination of the different types of sampling techniques helped ensure that data 
extrapolation was possible i.e. the research could make inferences about the nature of political 
ecology of the CSA discipline more credibly based on a sample of field locations and experts.  
Semi-structured interviews helped to casually guide the general themes of the research to interviews 
(Jennings 2005). Recruitment for the FGDs (technique a) was characterised by homogeneity with 
sufficient variation among participants to allow for contrasting opinions on the mitigation, adaptation 
and food production themes - it included farmers involved in the CBA programs yet vary in sample 
characteristics (such as age, gender, village leadership, geography of their farms, nature of work, type 
of involvement). All participants at the FGDs received prior information on the research via the lead 
researcher vis-a-vis NGO stakeholders.  
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Three informant groups were important for collecting the necessary data for the research:  
a. Group 1: Community-level women and men farmers. The FGDs and interviews (see 
techniques 3.7.2 a-b) were designed to investigate community level characteristics and 
processes important to CSA and M&A integration, and hence interviews of farming 
communities (villages) as study units. Two sample barangays (villages) from each of the five 
municipalities (in Philippines) and two succos (villages) in each of the two districts (Timor-
Leste) were selected for FGDs based on research criteria (see section 3.7.1), giving a total of 
10 sample research barangays and four succos. 
b. Group 2: Climate change and agricultural livelihood experts and practitioners: The 
interviewees (techniques 3.7.2 c) included stakeholders from organisations representing local 
NGOs, CBOs, academic institutions, key private sector representatives (e.g. agricultural 
suppliers) and others.  
c. Group 3: Policy, decision-makers, donors and development agencies. Identification of policy 
stakeholders from government agencies (national and municipal), international donors and 
UN Development Agencies was done in consultation with the project counterparts and 
literature research which involved mapping the organisations and initiatives across the 
Philippines. The stakeholder interviewees (technique b) were selected on the basis that they 
were closely involved in the development/implementation of climate change strategies and 
policies, with the aim to maintain the same group of participants throughout the research 
project. Approximately 84 policy specific stakeholders were interviewed from the Philippines, 
Timor-Leste, ASEAN region and those based internationally (ages > 30years).  
All respondents, including the community-based farmer participants, were identified and contacted 
in consultation with the two CBA programs and Oxfam. Oxfam had on-going relationship with the 
communities and local NGOs, and all communications with the research participants were done in 
close consultation with the program staff. Initial contact was made via community visit and/or phone 
with most interviews done in-person or in a workshop setting. The interviewees were not selected 
based on gender or age, but on the merits that they had participated in the CBA programs. Research 
did not involve people under the age of 18 years old. 
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Interviewees comprising of practitioners and policy and decision-makers were contacted via phone 
and email, and then on their written agreement, interviews were conducted. Research participants 
were first informed of the research and its objectives, and then were invited to participate in the 
interview process on the basis that they were guaranteed anonymity. If the person agreed to participate 
under these conditions, consent to be interviewed was sought from each person via an information 
and consent sheet (see Appendix 4 for ethical clearance). It was emphasized to respondents that the 
interviews were voluntary.  
3.7.4. Types of data and empirical materials collected 
The following streams of data were collected from across the two case studies: 
a. Vulnerability of and risks to mixed-farm agriculture: Background information on 
communities in Mindanao; documents relating to NGO assessments of hazards, risks, 
vulnerability; narratives and interview notes on climate impacts (to livelihoods, farms, crops), 
risks, crop information; tabular materials and notes from community workshops and FGDs.  
b. CSA practices: Includes field notes from community workshops, semi-structured interviews, 
conferences and FGDs; smallholder accounts on M&A, food production, livelihood; tabular 
materials, matrix and notes on M&A practices; notes from field transects of farms in the 
Philippines and Timor-Leste. 
c. Governance and policy: Issues, concerns and policy recommendations relating to integration 
of M&A; notes and documents relating to planning processes from different levels of 
governance; stakeholder perceptions on CSA; direct and participant observations from 
conferences and workshops; climate finance data relating to M&A.  
3.8.Stage 6: Data Analysis and Triangulation 
The research data was analysed using two approaches, Yin’s (2014) case study analysis and the 
grounded theory approach (Walker and Myrick 2006; Corbin and Strauss 2008). Both approaches 
were used to analyse the literature and the three streams of data. In the review of literature and theory, 
Denzin’s (1988) ideas established the structure for achieving theory triangulation. Theories on 
political ecology and climate change (adaptation and mitigation sciences) were useful in informing 
the case study investigation (see Chapter 2). In addition to background literature review of published 
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materials, a systematic review of literature was undertaken using Leximancer software, and manual 
coding of data and triangulation into narrative themes (see Chapter 3). 
For the three streams of data gathered from the interviews and FGDs, themes emerging on vulnerability, 
CSA practices and governance were identified. Following stakeholder interviews and consultations 
the field notes were closely read (including rewriting some aspects) alongside themes and notes 
emerging from other interviews. This helped to further identify patterns and compare emerging ideas 
from the two case study countries. In addition to focused coding, data triangulation was a key strategy 
that was used (during the collection and analysis phase of the research) to confirm research findings, 
enhance the data quality and ensure completeness of results. Field notes based on FGDs and 
stakeholder interviews were further analysed by close reading, open and focused coding using N-
Vivo software5 (QSR 2012). In addition, the using the analytical framework (discussed in section 3.5) 
and inductive research approach (see Gard 2005 and Stringer et al. 2009 for methodological 
description), dominant narratives on M&A and food production practices were analysed. Data 
triangulation was achieved by crosschecking the collected data through multiple sources (e.g. 
informants, interviews, observations, documents and conferences) to increase the robustness of 
research findings. Information was also crosschecked using Knafl and Breitmayer (1989) logic of 
idea convergence to confirm research findings. The use of multiple sources of evidence in the research 
design helped provide different explanations of smart-practices, on-farm and off-farm factors, which 
in turn assisted in developing converging lines on CSA (Yin 2009).  
The detailed descriptions of how specific data on different research themes was collected, interpreted, 
analysed are discussed in the relevant subsections under each of the subsequent chapters. This is done 
separately from the overall methodology chapter so that methodologies relevant to the research 
questions and theme follows concurrently and are easy to interpret and replicate in similar studies.   
3.9. Ethical considerations and inclusive approaches 
Ethical considerations are fundamental to climate change and sustainability research. Several studies 
suggest that that many practice and policy-making on responding to climate change require value 
                                                 
5 N-Vivo software supports qualitative and mixed methods research by systematically organising and analysing 
unstructured information. My research used the N-Vivo software for data analysis.  
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judgements and ethical considerations, thus challenging traditional designs, methods and objectives 
of climate change research conducted in cross-cultural environments (Pearce et al. 2009; Gardiner 
2010, IPCC 2014b).   
With the above in mind, the subjective reality of studying global warming as a problem in a 
‘developing country context’ raised a number of practical ethical issues for engaging with vulnerable 
farming communities and stakeholder groups. Banks et al. (2013) suggest that in addition to moral 
obligations of the research, partnership, collaboration, power, and democratic representation are key 
ethical issues to consider when researching community-based participatory initiatives. Whilst many 
of the ethical challenges in my research are common to social sciences research generally (informed 
consent, anonymity, ownership of data and findings), four issues are specific to the use of engaged 
scholarship and ethnography as methodologies in this research: partnership, collaboration and power 
(Banks et al. 2013), researcher’s position, cultural sensitivity and dealing with vulnerable stakeholder 
groups. These ethical challenges are discussed below, along with strategies used during the research. 
Some of these strategies are part of more general ethics of conducting qualitative research, while 
others are specific to participatory action research.  
First, stakeholder partnership, collaboration and power (e.g. dynamics between community and 
NGOs, and local governments) stirred emotions and resulted in certain concentrations of 
preconceived knowledge hubs. Recognising the historical issues associated in land and agriculture 
sector and the political development of climate change in the Philippines and Timor-Leste, it was 
obvious that there were different perceptions of institutional knowledge transfer and technical 
assistance via NGO programs. In contrary NGO staff (key research facilitators and interpreters) apart 
from implementing climate change programs, also served as humanitarian aid personal. There was a 
weak understanding of the risks of climate change, which was largely shaped by the psychological 
and contextual drivers of vulnerability and risk, rather than their institutional causes. This influenced 
views on the institutional arrangements (beyond community-based) and expectations of organisations 
integral to facilitating CSA and integrated M&A strategies. The researcher therefore used different 
sampling techniques, mix methods, data triangulation and emphasised the active involvement and 
collaboration with community-based stakeholders across local, regional and national level that 
implemented programs in the two case study countries. The inclusion of community-based and CSO 
stakeholders was a time consuming process and required methods and mechanisms that were 
perceived by all stakeholders as participatory, legitimate, effective, and fair (Banks et al. 2013).  
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In Yate’s (2014) account, concentrations of knowledge-power hubs can challenge local views on what 
is seen as acceptable knowledge and science and what is not, undermined by power relations between 
political actors. Hence within an engaged scholarship paradigm, the researcher developed 
collaborative research partnerships based on trust, honesty and transparency (concept of value-based 
relationship as discussed by van de Ven (2007). Stakeholder participants that I engaged the research 
were encouraged to participate voluntarily, and consent was sought through both formal procedures 
(e.g. consent forms) and through informal conversations. I also discussed the use, timeframe and 
means of reporting of research results to the stakeholders, acknowledging that the results are country-
specific and jointly owned (ethical reporting). With regards to scalar politics and emotions associated 
with climate change, the researcher established a boundary around the range of research questions 
asked and limited the emotional depth of interviews with all research participants.  
Second, I was aware that my position as a former INGO staff (from a developed country) could 
potentially affect my relationship with government, donor and NGO stakeholders in the Philippines 
and Timor-Leste. The challenge was that some interviewees could have prejudged the research 
according to preconceived notions of ‘external donor’, western-scientific researcher and climate 
change advocate. As discussed by Ferreira and others (2015), my role as a ‘practitioner-turned 
academic’ did rise some tensions in what was being researched and the role as a researcher, 
particularly whether and where to draw the lines between being an ethical researcher and practitioner. 
The only way to address the potential concerns these issues created was is to exercise a high degree 
of researcher reflexivity by positioning as a researcher with ‘active moral agents’. This role was 
clarified early on during the research partnership agreement with Oxfam and the ASEAN Secretariat. 
I also made sure that my behaviour was congruent with the characteristics of naturalistic enquiry 
(guided by the research questions). This included functioning as an ‘ethical and caring researcher’ 
(Miller et al. 2012). To clarify my intentions for the research, prior information relating to the research 
(purpose, methods, risks and benefits) and types of participants for the research was distributed to 
Oxfam, the ASEAN Secretariat and case study stakeholders. 
Third, there were practical and ethical challenges of conducting cross-cultural research in rural 
locations in the two countries. Some of the ethical issues apparent in this study (and as drawn from 
the trial study) included language barriers for communication, use/record of local knowledge from 
communities/stakeholders and rights to Traditional Ecological Knowledge (TEK). Social and cultural 
knowledge and TEK are important for enhancing M&A measures at local level. The scientific 
committees of the IPCC and UNFCCC have acknowledged that indigenous knowledge will better 
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assist in the understanding and assessment of impacts, vulnerability livelihood opportunities, access 
to climate finance and adaptation to climate change. Likewise, UN institutional processes such as the 
UN Convention on Biological Diversity and the United Nations Educational, Scientific and Cultural 
Organisation, have dedicated technical streams of work on the protection and use of TEK. The 
multiplicity of linguistics, culture, practices and traditional ecological knowledge is at the heart of 
climate change efforts, and of interest to policy as noted by an increasing body of literature on the 
subject (see Pilgrim and Pretty 2010; Batur and Dedeurwaerdere 2014). This study largely drew on 
to TEK, studies and practices relevant to M&A policy and institutional strategies.  
Gibbs (2001) suggests that when undertaking ‘culturally appropriate’ yet collaborative research, a 
researcher must respect the social and cultural institutions of stakeholders so that that the research is 
locally acceptable.  Further to Gibbs’ notion of respect, when interacting with culturally and 
linguistically diverse participants during the research, I drew on to my institutional relationships (i.e. 
the NGO field facilitators and project staff) for language translation and followed local laws, 
protocols and cultural norms (where applicable). Sensitivity and relational virtues was another ethical 
strategy used during the interactive consultations with participants. In the study, the participants were 
de-identified in all publications, reporting and confidentiality of local stakeholders was respected. In 
documenting TEK, data from key informants was obtained after prior consent. My position as an 
Australian of a Pacific Island decent also helped relate and develop relationships with the research 
participants’ culture (i.e. self-reflexively in the cultural context). On a methodological level, although 
ethnography has been criticised by some scholars for its limitations on reliability and being overly 
time-consuming (Brewer 2000; Knoblauch 2005), participatory ethnographic data collection 
strategies helped provide me with a socially structured and inclusive space to interact, learn and co-
produce knowledge with the research informants (the knowledge bearers).  
Finally, although the research was focused around community-based CSA approaches in rural 
locations (including participatory workshops, field visits and participant observations), FGDs and 
interviews were not designed to investigate the psychological effects of disasters/climate change, 
measure GHG emissions or inflict any form of emotional stress on participants. Casual conversations 
with smallholder farmers while in field revealed personal experiences on climate extreme events and 
impacts on families and livelihoods. In this case, strategies of non-harmfulness were used and 
included: participants were made to feel comfortable with the interviewer/research process, 
consultations occurred in convenient community venues and locations, short durations of community 
workshops and interviews, participatory interviews were conducted in presence of NGO facilitators 
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and community elders, obtaining consent and willingness to participate and providing information 
regarding appropriate support services where participants require them (Mertens and Ginsberg 2009). 
The research did not involve young children or people living with disabilities, and particular caution 
was taken with participants in field who were identified as vulnerable to harm (e.g. relocated 
individuals, community members who suffered loss of families during typhoons, and farmers whose 
assets were destroyed).  
3.10. Conclusion 
This chapter has laid out the design and methodological context in which the research investigation 
was carried out. The chapter argued that engaged scholarship is an appropriate approach to 
qualitatively obtain empirical evidence on integrated M&A strategies. The chapter also discussed the 
practical ways of applying engaged scholarship to climate change research through industrial 
attachment, research partnership and knowledge transfer between academics and practitioners. 
Smallholder and institutional perspectives on CSA involves academics closely collaborating with 
community-based stakeholders, and therefore, the research used mixed methods and different 
sampling techniques to facilitate engaged scholarship research in a culturally-sensitive environment. 
Furthermore, within the literature, the apparent gaps in knowledge on CSA require building evidence 
from real life settings from a political ecology lens. The case study approach used in this research 
therefore was useful in eliciting real life experiences and empirical evidence on CSA. The next part 
of this research proceeds to the literature review of CSA discourse and empirical analysis of case 
study programs in Chapters 4 through 8.  
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Chapter 4. Perspectives on and Framings of Climate-Smart Agriculture  
Chandra, A., McNamara, K.E and Dargusch, P. 2017 (in-press). Perspectives on and framings of 
climate-smart agriculture. Climate Policy. 
Chandra, A., McNamara, K.E., Dargusch, P., Damen, B., Rioux, J., Dallinger, J. and Bacudo, I. 2016. 
Resolving the UNFCCC divide on climate-smart agriculture. Carbon Management 7(5-6): 295-299.  
4.1.Chapter Summary 
This chapter offers a systematic analysis of the concepts and contexts that frame the climate-smart 
agriculture (CSA) discourse in the academic and policy literature. Documents (n=113) related to 
climate-smart agriculture and published in peer-reviewed journals, books, working papers and 
scientific reports from 2004 to 2016 were reviewed. Three key trends emerged from the analysis: 
studies are biased towards global policy agendas; research focuses on scientific and technical issues; 
and the integration of mitigation, adaptation and food security (the three pillars of CSA) is becoming 
a popular scholarly solution. Findings suggest that CSA is a fairly new concept used to describe a 
range of adaptation and mitigation practices without a specific set of criteria. Although CSA is often 
framed around the three pillars, the underlying issues constructing the discourse differ at global, 
developing and developed country scales. While there is increasing research on developing countries, 
particularly in relation to how CSA can transform smallholder agriculture, there is a paucity of 
research documenting the experiences from developed countries. The political implications of 
varying perspectives have resulted in a growing divide between how developed and developing 
countries frame solutions to the impacts of climate change on agriculture under the 2015 Paris 
Agreement. Different framings are part of the explanation for why the scope of CSA is being 
rethought, with the scientific community redirecting attention to seeking a separate work programme 
under the United Nations Framework Convention on Climate Change (UNFCCC). The findings 
suggest that research on CSA needs to move beyond solely focussing on scientific approaches and 
only in certain geographical contexts. If CSA is to be applicable for farmers across the globe, then 
cross-disciplinary research that is underpinned by broad socio-economic and political contexts is 
essential to understand how differences in narratives might affect implementation on-the-ground in 
both developing and developed countries.   
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4.2.Introduction 
There is a clear signal from the scientific community that temperature will increase globally due to 
climate change, and this is likely to adversely impact agricultural productivity significantly. Climate-
smart is therefore being embraced globally as an approach to transform and protect the agriculture 
sector. CSA is defined as a strategy to address the challenges of climate change and food security by 
sustainably increasing productivity, bolstering resilience, reducing GHG emissions, and enhancing 
achievement of national food security and development goals (FAO 2010).  Policy imperatives for 
CSA include the need to increase food yields, feed a growing population of nine billion by 2050, 
mobilise investments to farmers and reduce GHG emissions (WB 2010). Agriculture is the 
predominant economic industry in many countries, and is key to meeting basic needs and livelihoods 
for 70% of the world’s poorest people (GCEC 2014). Thus adaptation, mitigation and food security 
(the three pillars of CSA) will have important implications for the world’s poorest farmers.  
 
In principle, CSA imperatives have much to offer beyond contributing sustainable development goals 
at the local level. But numerous factors constrain the adoption and effectiveness of CSA policy 
McCarthy et al. (2011), for example, argue that there are institutional barriers to the adoption and 
upscale of CSA technologies and practices. CSA interventions are knowledge intensive, location 
specific and require considerable capacity development (Neufeldt et al. 2013). Therefore, scholars 
suggest that upscaling participatory community-driven approaches to sustainable agriculture can 
engender equitable transformation of agriculture (Porter et al. 2014; Nagothu et al. 2016). Low cost 
sustainable agriculture practices such as conservation agriculture, agro-ecology, ecosystem-based 
management, small-scale irrigation, agroforestry, soil/water conservation and grazing land 
management have been implemented for decades (Lasco et al. 2014). Likewise, environmentalists are 
concerned about the weak participation of a broad range of actors in the global governance and 
knowledge co-production of CSA that currently promotes certain scientific and political ideologies 
(Ewbank 2015). Overall, there are differences in how CSA is being framed, perceived and discussed 
by actors at the global, developing and developed country levels. 
 
But how does the current literature reflect the diverse perspectives on CSA and what are the 
implications for framing the discourse in particular ways? Does the scientific literature offer any new 
solutions or does it simply rebrand existing agriculture development approaches as CSA? In this paper 
we aim to systematically review scientific and policy literature on CSA and report findings from three 
different geo-economic institutional scales: global, developing and developed countries. More 
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specifically, this synthesis examines the similarities, differences and narratives that frame CSA 
between these three geo-economic groupings. These three scales are used to analyse CSA literature 
to reflect the recent globalisation of agro-food systems and climate policy negotiations. This chapter 
provides a summary of key research and policy gaps, and the implications for CSA research and 
knowledge co-production.  
4.3.Background: Brief history and Evolution of CSA  
CSA represents a combination of practices that have historically been used in the environmental 
ecology, conservation, climate change and agriculture fields. However, the relationship between 
agriculture and climate change was weakly understood, particularly the dual nature of the sector (i.e. 
agriculture systems are a major contributor to global anthropogenic GHG emissions and are 
simultaneously vulnerable to climate change shocks and stresses). A simple chronology of the 
evolution of agriculture and climate change policies, leading to the emergence of CSA is presented 
in Appendix 5 – principally an indication of events and organisational changes through review of 
literature The rest of this section gives details to the chronology with a narrative account of the 
evolution of CSA policy and practice from 2005 to 2017. 
 
The early emphasis of CSA was more mitigation biased driven by increasing evidence on GHG 
emissions from the agriculture sector in the atmosphere. The strong mitigation bias in CSA could be 
explained by early scientific programs (e.g. The First World Climate Conference, Global Research 
Alliance on Agricultural GHGs) and assessments attributing changes in land use, industrial 
agriculture and deforestation to increased GHG emissions. Agriculture was considered as one of 
major anthropogenic sources of GHG emissions in the IPCC First Assessment Report (IPCC 2001). 
By 2005, the Kyoto Protocol entered into force, and GHG targets were committed to countries. The 
protocol mandated Annex 1 countries to promote sustainable forms of agriculture (Article 2.1) and 
adapt measures to mitigate and adapt to climate change in agriculture (Article 10). The role of the 
sustainable agriculture practices in both reducing GHG emissions, enhancing carbon sequestration 
and promoting adaptation however was widely neglected in the implementation of the Kyoto Protocol 
(Fischer et al. 2002; Dumanski 2004). 
 
By 2007, evidence on the dual relationship between climate change and agriculture became apparent 
through scientific assessments of the IPCC and policy reviews of development agencies. The nature 
and extent of the dual effect related to: agricultural systems are likely contributors to and are impacted 
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by climate variability and change, with the majority of impacts being felt by developing countries. In 
particular, the IPCC (2007) concluded with a sense of global urgency that GHG emissions (CH4 and 
N2O) from agricultural lands were increasing and that “there are interactions between mitigation and 
adaptation in the agricultural sector, which may occur simultaneously, but differ in their spatial and 
geographic characteristics” (pp. 500). Given the limited progress made on mainstreaming climate 
change in the agriculture sector, the potential for integrated actions became imperative: new 
approaches were needed to transition to climate-resilient agricultural development.  
 
The 2007-2008 global food crisis brought a surge of multiple issues impacting the productivity of 
agricultural systems in developing countries to the political level. For example, spikes in food and 
energy prices adversely affected low-income consumers and the poor (Beddington et al. 2012). Key 
food commodities such as rice, corn (maize), wheat and soybeans experienced sharp increases, 
causing social and economic tensions in poor food-importing countries (Addison et al. 2011). 
Amongst market and trade barriers, internal/external drivers such as weak agricultural policies, rural 
development efforts, subsidies for biofuel, property rights and land tenure, crop failures from natural 
disasters and soil loss were impacting the livelihoods of smallholder farmers and women in particular 
(UNDP 2013a). In a world of already declining food production, development agencies such as the 
FAO and World Bank raised concerns that efforts to reduce poverty, especially for the rural poor 
were being undermined (FAO 2010). It was also apparent from the 2007-2008 global food crisis that 
food security remained a volatile issue for the poorest, while resilience of agricultural production 
systems needed a new direction in developing countries to address the multiple interlinked challenges.    
 
The need for more resilient systems, where agriculture is part of the solution to climate change, led 
the FAO and World Bank to formally develop CSA in 2010 (FAO 2010) as an approach to guide the 
transformation of commercial and subsistence agricultural systems in developing countries – a major 
target group of multilateral donors. Recognising the need to reconcile different emerging perceptions 
of CSA, the first global policy conference on the topic was held in The Hague, Netherlands (31 
October-5 November 2010), organised by developing and developed country governments, along 
with the World Bank and FAO. FAO subsequently brought CSA into a more formal existence at its 
2010 Global Conference on Agriculture, Food Security and Climate Change at The Hague. 
Stakeholders representing governments, international and regional organisations, the private sector, 
non-governmental organisations, philanthropic foundations and the scientific community, met at The 
Hague Conference developed a roadmap for action (Neufeldt et al. 2013). The Roadmap for Action 
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on Agriculture, Food Security and Climate Change, endorsed by ministers, called for urgent actions 
that should target the world’s poor living in rural areas, particularly women farmers (WB 2010). For 
the first time, the Roadmap recognised the interlinkages between agriculture, food security and 
climate change at the ministerial level, and that integrated policies were needed for CSA.  
 
Since the 2011 UNFCCC Durban Agreement, an agricultural agenda item was established under the 
SBSTA. It was visible from Durban that adaptation in the agriculture was a key priority for 
developing countries, although many developed countries wanted mitigation to feature prominently 
within the agriculture and land use sector negotiations. UN policy processes also provided a stronger 
impetus for climate change to be better connected to the smallholder farmers. This for example was 
prevalent in the 2012, the UN Conference on Sustainable Development (Rio+20), that made 
connections between development and climate change adaptation and mitigation. The Rio+20 
outlined that agricultural policies too often made access to healthy foods and good nutrition harder, 
especially for the poor (UN 2012). Following the Rio+20, the High Level Panel of Experts (HLPE) 
on Food Security and Nutrition published a report on investing in smallholder agriculture for food 
security. The HLPE report called for a new deal for smallholder farmers and that smallholder 
agriculture offered great opportunities for sustainable intensification (HLPE 2013). By 2014, the 
UNFCCC had also progressed on agriculture discussions under the SBSTA, focussing on the current 
state of scientific knowledge on adaptation of agriculture and identification of adaptation measures 
with respect to the diversity of the agricultural systems (UNFCCC 2015b).  
 
The HLPE report culminated with high level endorsements for smallholder farmers, including 2014 
declared by the UN as the International Year of Family Farming and launch of the Global Alliance 
on Climate-Smart Agriculture (GACSA) to provide a dedicated mechanism to coordinate and support 
the global adoption of CSA. In September 2014, during the UN Secretary-General’s Climate Summit, 
the GACSA was created with an emphasis on developing knowledge and coordinating global level 
collaboration (GACSA, 2015a). To further develop the approach to, and partnership on, CSA, 
conferences were held in Vietnam (2012) and South Africa (2013). Successive science workshops 
were also held in the Netherlands (2011), USA (2013) and France (2015). CSA discourse more 
recently been broadened to cover global food security, development and livelihood improvements in 
the context of building resilience to climate change. For example, the 2015 Global Science 
Conference on Climate Smart Agriculture in France established that CSA was a way to achieve short-
and-long-term agricultural development priorities in the face of climate change and served as a bridge 
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to other development priorities (GSC 2015). This narrative broadly adheres to the 2030 Agenda for 
Sustainable Development that was adopted by world leaders in September 2015. CSA has been 
described as helping to shape the evolution of the global food system to permanently end poverty and 
hunger by strengthening value chains and improving market access (WB 2015).  
 
Yet despite the broadening scope of CSA, the discourse remains technically fixed to address climate 
change impacts in the agriculture sector and socio-political dimensions of smallholder and 
contemporary food systems are lacking (Taylor 2017). The scope of agriculture is multi-functional 
and the sector is a key income, employment and source of food security in developing countries. The 
early discussions on CSA focused on mitigation measures, the rhetoric was largely based on early 
scientific findings linking agriculture as a cause of climate change particularly through industrialised 
agriculture in developed countries. Thus the relevance of CSA to smallholder farmers in developing 
countries remain vague and conflicting as can been seen in the UNFCCC’s SBSTA discussions. The 
SBSTA process was set to conclude in Marrakech COP 22 in 2016.  However, countries were unable 
to reach a conclusion on a work programme on agriculture, due to the rift between developed and 
developing countries on M&A priorities in agriculture (Meadu et al. 2016). While later definitions of 
CSA are incorporating a focus on smallholder farming systems, they remain silent on what constitutes 
smart practices. Not much attention has been given to CSA as a driver of enhanced adaptation efforts, 
a critical action for many developing countries, as they lack the means and resources to adapt to future 
climate change. The global agenda on CSA has so far focussed on developing the knowledge base on 
what constitutes CSA and how partnering institutions could promote CSA imperatives. The following 
sections of this chapter show the results of an analysis of the CSA discourse as perceived and practised 
at the global, developing and developed country levels through a review of relevant academic and 
policy literature. 
4.4.Methods  
Systematic analysis is a rigorous research strategy used to investigate knowledge gaps, critical issues 
and novel approaches. The method involves reviewing studies using formulated questions and explicit 
criteria to appraise relevant research (Nielsen and D’haen 2014). The systematic review and 
qualitative analysis of data in this research was informed by methodologies for climate change 
literature reviews undertaken by Ford et al. (2011) and Thomas (2014). The synthesis was conducted 
between March 2015 and September 2016 and includes a range of relevant technical, policy and 
research materials covering theory and evidence on CSA. The review was conducted in three stages: 
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document selection, data analysis using Leximancer software, and manual coding of data and 
triangulation into narrative themes.  
 
First, a review of existing scientific and policy literature on CSA was conducted to identify the range 
of peer-reviewed published academic materials available on the subject. Using information from the 
preliminary data, keywords and a set of inclusion and exclusion criteria were established for the 
selection of documents. The use of established criteria for screening the documents helped reduce 
bias in the selection and inclusion of studies, appraised the quality of studies, and provided an 
objective overview of emerging themes (Petticrew 2011). The inclusion criteria for the selection of 
documents were:  
 
 published documents that focused on answering CSA research questions, examining CSA 
theory, or providing evidence and policy from the developed, developing or global levels 
(e.g. journal articles, books (including chapters and booklets), working papers, reports);  
 studies that addressed climate change or climate related impacts on smallholder agriculture 
(e.g. adaptation, mitigation, food security and climate-smart), and integrated options for the 
agriculture sector; and  
 materials published between 2004 and 2016.  
 
The exclusion criteria related to:  
 
 documents focusing on crop production systems that are not integrated with smallholder 
mixed farm systems;  
 unpublished materials and documents for which origins cannot be found or sourced through 
online databases (e.g. abstracts, presentations, conference papers); 
 documents written in languages other than English; and  
 documents outside the selected timeframe of publication.  
 
The scope of studies and timeframe (i.e. 2004-2016) of published documents was necessary to 
understand the development of, and narratives underpinning, CSA. Documents were identified by 
searching online databases including ScienceDirect (Elsevier), Web of Science, Google Scholar, 
Springer Link, Wiley Online Library, and CCAFS. The principle keyword search term was ‘climate-
smart agriculture’ and five more search criteria were used to identify documents: ‘smallholder’, 
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‘agriculture adaptation’, ‘agriculture mitigation’, ‘food security and climate-smart’, and ‘integration 
of mitigation and adaptation’. Only published research papers, technical reports, policy briefs and 
books were searched. The initial search retrieved 3,754 documents, and all the publications were 
screened for keywords in the title, abstracts and introduction using the established criteria. The 
introduction of the selected publications was read to identify whether the study was a global overview 
or country case study. The category ‘global’ included documents that presented CSA data from the 
perspectives of a number of countries and regions (e.g. IPCC reports, world agriculture reports etc.). 
The category ‘country case studies’ included data and findings from a specific country, with the aim 
of providing detailed analysis of national and sub-national level CSA case studies from developed or 
developing countries. Documents from developed and developing countries were closely read and the 
final screening involved the selection of documents relevant to smallholder agriculture, focusing on 
mixed crop systems. For example, publications about production systems such as commercial 
livestock, fisheries and large-scale forestry not integrated with smallholder farming systems were 
excluded. The final selection of 113 published documents was grouped into three folders: global, 
developing country and developed country.  
 
Second, the 113 documents were analysed using LeximancerTM Version 4. Leximancer is a data 
analysis tool used to extract themes, concepts and ideas, thus relating contextual meaning and 
understanding to the analysis (Leximancer 2016). Leximancer software analyses text documents to 
identify the high level concepts providing relationships of key ideas, themes and summaries via 
interactive visualisations and data exports (Leximancer 2016). The use of the software helped to 
reduce human bias in data coding, and analyse the CSA approach in the context of multiple factors 
in the literature. The software uses proximity in texts and word correlation to analyse large streams 
of qualitative data. The method of data analysis used in this research is further described in Thomas 
(2014). Clusters of texts producing a series of themes, and summaries are produced in cloud 
visualisations of cognitive maps by the software. The cognitive map locates the proximity and 
relationship between the themes and concepts with similar meanings within the data sets using 
networks. The concepts were grouped according to their mutual relevance, with the size of the dots 
in the cognitive maps describing the frequency of the concept’s appearance (Thomas 2014). The 
software was directed to a minimum of four simulations, each time focusing separately on global, 
developing and developed countries data sets. Each analysis examined 20 concepts related to CSA 
per category: adaptation, barriers, capacity, crop, finance, food, gender, governance, institutional, 
integration, knowledge, market, mitigation, policy, production, resilience, security, technology, 
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vulnerability and yield. All the related concepts, except ‘climate’, ‘smart’, ‘agriculture’ and 
‘smallholder’ (central concepts in all documents) were excluded in the mapping simulations. The 
three network map visualisations were‘re-clustered’ in the same themes ten times to ensure the 
software produced stable clusters of concepts (Thomas 2014).  
 
For the third component the content of documents was analysed by manually coding and triangulating 
narrative data themes, contained in individual publications, as exemplified in the discussion of 
research results presented in this paper. Each of the cluster themes and their relationship to each other 
was explained using summaries extracted through Leximancer analysis. The Leximancer summary 
list provided brief characteristic text segments that illustrated the relationships between key concepts 
in the maps. The most important concepts (identified by number of connections, tag categories, 
concept profiles and size of circle) were extracted from the summary analysis. The concepts were 
read alongside the respective publications to discover patterns, themes, and categories. The 
summaries were manually coded, synthesised and elaborated using literature to identify themes on 
CSA, key ideas, patterns and research gaps from the selected publications. Each publication was 
closely read and then coded, whereby sections of the document texts were manually matched with 
the appropriate codes. Coded text was then retrieved, evaluated and compared with the cognitive 
maps to identify different narratives on and framing of CSA (Ford et al. 2011). 
 
The data collection stage of the systematic review has some limitations. CSA is a broad approach and 
includes several sustainable agriculture practices. However, only publications making reference to 
CSA and the search criteria were included. The databases search was limited to only one keyword at 
a time, and initial screening was limited to titles and abstracts referring to CSA. Articles referring to 
adaptation and mitigation approaches in the agriculture sector relevant to CSA may have been 
overlooked.   
4.5.Results  
4.5.1. Overview of CSA research agenda 
The systematic review analysed 113 documents, 54% of which (n= 61) were specific to CSA. 
Documents consisted of four types: 63 peer-reviewed papers published in academic journals, 11 
books and book chapters, 21 published reports by development agencies, and 18 working papers. A 
summary of the publications according to the search criteria is provided in Appendix 6. A full set of 
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results and details of documents included in the data analysis grouped according to type and focus is 
provided in Appendix 7.  
 
Three key trends on CSA research emerge from the systematic analysis: a predominant focus on 
developing countries and generating global trends; a focus on scientific/technical issues; and a re-
branding of sustainable agriculture practices (Figure 4-1).  First, most literature puts forward a global 
perspective. An increasing number of studies focuses on developing countries, recommending CSA 
as an alternative approach for agriculture there. 11.5% (n= 13) of the publications focused on 
developed countries (Figure 4-1a) or large-scale implementation of CSA. In many of the works, 
scientists have explained crop distribution and allocation, potential impact of global temperature 
change on crop yields and the challenges of climate change integration in the developing country 
agriculture sector. Literature, following the above-mentioned First Global Conference on Agriculture, 
Food Security and Climate Change, focused on establishing a global agenda for CSA. These studies 
originate mainly from the agriculture, development and climate change institutions based in the 
northern hemisphere. For example, between 2013 and 2016, 19% (n= 21) of CSA specific research 
was published by CGIAR-CCAFS, based in Denmark. Within the developing country group, most 
studies were conducted in Africa, identifying CSA investment opportunities. Overall, studies from 
Latin America and Southeast Asia were limited. Where studies were conducted in Asia, most research 
focused on India and China.    
 
  
4-1a. Study location 4-1b. Research focus 4-1c. CSA dimension  
Figure 4-1. Systematic analysis of CSA literature grouped according to location, focus and pillar. 
Figure 4-1a reports percentages while figures 4-1b and 4-1c report actual values.  
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Second, most studies focused on understanding the scientific and technical practices related to CSA 
(Figure 4-1b). 46% (n= 52) and 42% (n= 47) of the studies took place between 2011-2014 and 2015-
2016 respectively. The short timeframe of research corresponds with key policy developments such 
as the launch of CSA by FAO (2010), and the UN Action on Agriculture and GACSA at the Climate 
Summit (2014). A focus of the Climate Summit was to encourage scientific development on CSA at 
global, regional and national levels. Scientific partnerships like CGIAR Research and Development 
and the Global Research Alliance on Agricultural Greenhouse Gases were launched to enhance 
research cooperation (UN 2014). Few studies, however, examines the social, economic and 
management dimensions of CSA. The overall lack of studies conducted by community-based and 
NGO programmes or available on online databases is striking. Few studies have integrated NGO 
perspectives; emerging NGO literature focuses on the policy implications of CSA, particularly for 
smallholder farmers, and the growing influence of the GACSA (e.g. Anderson 2014; Aubert et al. 
2015; GRAIN 2015). Even fewer studies have examined the application and development of 
participatory tools for implementing and prioritising CSA, the use of assessment frameworks and 
cost-benefit analysis of climate-smart farming practices.  
Finally, the overall evaluation of studies in the systematic review finds a trend towards the rebranding 
of sustainable agriculture practices as climate-smart or integrated agriculture. Almost any crop and 
farm management technology and practice that contributes to food productivity, low inputs, land 
management, resource conservation (soil, water, and biodiversity), agroforestry or agro-ecology is 
considered to be climate-smart (e.g. Saravanan 2013; Thierfelder et al. 2015; Bedmar Villanueva et 
al. 2016; Deng et al. 2017). Crop and farm management technology and practices, although not 
explicitly mentioning climate benefits (adaptation or mitigation), were similar to studies on 
sustainable agriculture (e.g. Franks 2014; Reidsma et al. 2015; Rockström et al. 2016). The focus of 
the reviewed CSA practices was mostly on commercial crops such as rice, wheat and corn; few studies 
examined impacts on mixed vegetable cropping systems. In comparison, 61% of the publications 
classified on-farm practices as ‘integrated’ strategies (Figure 4-1c). Integrated strategies identified 
how the different dimensions of the three pillars of CSA interact or directly contribute to counter 
climate vulnerability and change.   
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4.5.2. What are climate-smart practices and technologies? 
The assessed literature includes different definitions of CSA, along with different interpretations of 
CSA practices and integration of the three CSA pillars (see Appendix 8). The World Bank’s definition 
of ‘climate-smart’ explicitly references transition to low-carbon growth, in addition to enhancing 
development and reduces vulnerability (WB 2009a). In contrast, FAO coined the CSA definition 
within three pillars - adaptation, mitigation and food security (FAO 2010). Both the FAO and the 
World Bank definitions view CSA as integral to increasing the level of food production that may 
involve several agricultural technologies or practices. The World Bank extends the definition of CSA 
as a ‘governance framework’ where the right tools, technologies (energy efficiency, carbon capture 
and storage, and next- generation renewables), and institutions are integral to climate-smart 
approaches (WB 2009a). The FAO articulation of CSA identified that innovative financial 
mechanism as a prerequisite for operationalizing CSA. 
CSA practices described in the literature include diverse on-farm practices such as agronomy, 
agroforestry, livestock, forestry, land use, pastoral and grazing, water and soil management, and 
bioenergy (Bryan et al. 2013; Thorn et al. 2016). Similarly, the literature states that smart practices 
can provide policy directions for mainstreaming of climate change, health and nutritional benefits, 
finance and infrastructure development (Harvey et al. 2014; Dinesh et al. 2015). In theory, CSA 
practices and technologies should address three core components: sustainably increasing 
productivity, supporting farmers’ adaptation to climate change, and reducing levels of GHGs (Lipper 
et al. 2014). Critics point out that many agricultural practices are being ‘rebranded’ as climate-smart, 
although they may not actually be addressing climate change issues (GRAIN 2015; Ewbank 2015).   
The early studies (2004-2010) assessed in this review indicate that ‘smart’ agricultural practices 
emphasised the adaptation dimension more than mitigation. Studies focused on the impacts of global 
warming on future crop yields, climate risk management, production enhancement activities and 
farm-level management adaptation responses. Crop modelling studies indicate adaptation benefits to 
major crops such as rice, wheat and maize. They conclude that on-farm adaptation would lead to 
significant improvements to yield, avoiding damage for temperature increases of up to 1-2°C in 
temperate regions and up to 1.5–3°C in tropical regions (Howden et al. 2007). Most categories of 
adaptation practices are also reported to have positive impacts on mitigation by reducing GHG 
emissions, improving efficiency of nitrogen use and increasing soil carbon storage (Rosenzweig and 
Tubiello 2007). Several studies point to the need to include the growing emissions of the agriculture 
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sector in GHG regulation systems (Branca et al. 2011; Camargo et al. 2013). However, mitigation 
options in agriculture were less likely to be profitable for smallholder farmers unless accompanied by 
strong economic support for adaptive capacity and demonstration (Smith and Olessen 2010).  
Wary of increasing GHG emissions, the integration of adaptation and mitigation practices in the 
agriculture sector has become a focus of scientific scrutiny. Scholars have proposed changes in 
farming systems to increase land-based mitigation from the agricultural sector, where soil carbon has 
highest returns to food security (e.g. Zanella et al. 2015). Furthermore, the IPCC assessment reports 
provide a discussion on important overlaps and non-linear interactions between food, water, land and 
climate systems (Klein et al. 2007; Smith et al. 2007). These overlaps and inter-relationships become 
more apparent at landscape and farm levels (Falloon and Betts 2010) involving potential synergies or 
trade-offs in the changes in production needed to meet food demand and reducing climate 
vulnerability and GHG emissions. Synergy is defined as “the interaction of adaptation and mitigation 
so that their combined effect is greater than the sum of their effects if implemented separately” while 
trade-offs are “a balancing of adaptation and mitigation when it is not possible to carry out both 
activities fully at the same time” (Klein et al. 2007, 749). Synergies between adaptation and mitigation 
in the agriculture sector have been studied in more detail by Smith and Olessen (2010). Synergistic 
adaptation and mitigation practices are the same farming practices and not necessarily a ‘synergy’ 
between different practices. 
Following the IPCC recommendation of integrated strategies, CSA studies have begun an 
examination of synergistic practices in an attempt to increase the cost-effectiveness and efficiency of 
climate change actions. Studies conclude that CSA should involve an assessment of the optimal mixes 
of synergistic adaptation-mitigation practices (Lipper et al. 2014) that minimise negative trade-offs. 
Yet synergies and trade-offs between agri-food systems, climate change responses and development 
are interconnected and complex. Detailed knowledge of local social-ecological contexts and 
transformational processes (Thornton and Comberti 2013) affecting the implementation of adaptation 
and mitigation practices within agrarian societies is limited. Studies emphasised that the context and 
scale of synergies and trade-offs affect the outcomes of CSA.  
Researchers recommend that the influence of spatial, temporal and institutional contexts and scales 
should be further investigated in CSA implementation (Rosenzweig and Tubiello 2007; Smith and 
Olesen 2010). To date, the literature provides little empirical evidence on how different scales 
influence synergies and trade-offs in adaptation and mitigation farming practices. CSA also has 
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different costs, benefits and risks for different farmer groups in particular contexts and across scales 
of application. In particular, CSA benefits accrue differently and the gender gap in agriculture affects 
how women men and access and benefit from programs. For example, a study of gender dimensions 
in CSA programs in smallholder farming communities in Uganda, Ghana and Bangladesh found that 
although women's adaptive capacity needs were identified, the programs did not address women's 
specific vulnerabilities (Jost et al. 2016). Research also finds that women and children are more 
vulnerable to climate impacts (Alston 2015), and women framers are less likely than men to adopt 
changes to farming practices due to financial, social, cultural, land/water rights and resource 
constraints (FAO 2011; Sultana 2013). This being the case, seeking ambitious triple-win (or 
synergies, or co-benefits) goals may not be equitable or ethical in all cases. Success of CSA programs 
thus depends less on ambitious goals but rather more on the scrutiny of local-context specific 
participatory processes. Development of site-specific CSA options that respond to existing 
inequalities, gender gaps and conceptualisation of vulnerable groups may maximise the benefits for 
the poorest (Jost et al. 2016). It also means that as agriculture responds to a changing climate, CSA 
programs should evolve over time to respond to changing political ecology dimensions (discussed in 
Chapter 2). 
Around the time when CSA was discussed as a means of agricultural transformation, the resilience 
agenda had gained resonance in the scientific community. Studies recommend that in addition to 
climate benefits, the integration of M&A responses in agriculture can pave way for political collective 
responses favouring climate-resilient transformation pathways for agriculture, resilience outcomes 
and development co-benefits (see section 1.3; Denton et al. 2014; IPCC 2014b; Lipper et al 2014). 
Suckall et al. (2015) frame the development co-benefits of synergistic practices in the context of 
‘triple-win’ solutions. For example, irrigation and soil and water conservation solutions can provide 
improved livelihoods in addition to adaptation and mitigation in tropical and arid regions. Co-benefits 
in the context of CSA are described as additional benefits and positive side effects that can 
significantly increase the outcomes of CSA policies and practices (IPCC 2007). These co-benefits 
can range from improved income, education and nutrition to more diversified livelihood options 
(Willbanks and Sathaye 2007). The co-benefits approach to CSA is a multiple ‘win-win’ strategy and 
one that would require programmes to rethink agricultural landscapes within the food-water-energy 
nexus (Bogdanski 2012; Scherr et al. 2012; Rasul and Sharma 2016). Triple wins, synergies and co-
benefits of CSA however depend on scales and agro-ecological zones (Lipper et al. 2014). Although 
these concepts feature as common terms in the CSA literature, co-benefits in particular are under-
recognised (Ürge-Vorsatz et al. 2014) and there is limited evidence of its measurement or practical 
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application in the agriculture sector.  Whether in relation to CSA or the individual mitigation, 
adaptation, or food security pillars, there are also legitimate concerns about the equity and ethical 
dimensions of achieving triple win benefits. Triple win benefits of CSA programs may be well 
articulated, they may also be influenced by socio-political processes influencing marginalisation of 
smallholder farmers (see Chapter 2) such as gender gaps, land/water rights and political 
representation.  
Despite these insights, our understanding of the characteristics of CSA practices and processes 
contributing to agriculture resiliency remains underdeveloped. Gender, social equity and economic 
costs-benefits of CSA interventions have been poorly researched in literature (Beuchelt and Badstue 
2013). Similarly, Bryan et al. (2013) conclude from their research in Kenya that promoting and 
adopting CSA and triple-win strategies is a major challenge given access, costs, lack of incentives 
and investments for market-oriented smallholder systems. A vast majority of recent studies identify 
the need to research policy and institutional dimensions of CSA.  Theoretical studies provide general 
principles of integration (Tompkins et al. 2013) while empirical cases can go a long way in validating 
synergies, triple-win or co-benefits of CSA across scales (Steenwerth et al. 2014).  
4.5.3. Similarities and differences in framing of CSA  
Agro-food systems are strongly embedded within multiple scales (global-regional-national-local) and 
the interaction of contexts and scales can better inform the CSA concept. To investigate such 
interactions, the different themes and concepts were mapped using the Leximancer software across 
three institutional geo-economic scales. Cognitive maps in Figure 4.2 show how CSA is framed 
differently at global, developing and developed country scales. The circles represent the primary 
themes, while the concepts are represented by the dots. In this research, the cognitive maps are useful 
visual representations of the CSA discourse across the geo-economic institutional scales. At the 
institutional scale, the different issues underpinning the CSA themes show how they are applied under 
global, developing and developed country contexts.  
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4-2a Global level  
 
 
Figure 4-2. Leximancer analysis results showing cognitive maps on framings of CSA by global agencies, and developing and 
developed countries. The figures on the left show the key concept of the framings and the one on the right shows their corresponding 
detailed network contents. 
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Two dominant themes underpin the CSA discourse: ‘food security’ and ‘climate vulnerability’. In 
general, concepts that appeared similar to food security and climate vulnerability clustered together 
with emissions and crop yield themes. In relation to clustering, the resultant concept map also 
revealed some distinct thematic clusters conjoined by a common context at the global and developing 
country level: ‘gender’, ‘market’ and ‘policy and institutional’. These three concepts are also poorly 
developed within the CSA literature, with most authors citing these areas as challenges to the 
discourse. Gender was commonly associated to ‘rights’, ‘participation’, ‘women’, ‘finance’ and 
‘women’s group’. CSA factors relating to market changes included how transport influenced 
agricultural production (storage, quality, losses), how economic choices (supply, demand, consumer 
chains) influence CSA options, and how such decisions influence climate effects on the consumer 
chains. With respect to positioning of the agricultural sector for mitigation efforts, the cognitive maps 
revealed that the challenge is how ‘market systems’ can be used to achieve further reductions in GHG 
emissions without excessively burdening the smallholder farmers (developing) or compromising the 
economic competitiveness of agriculture trade (developed) whilst meeting the growing global food 
demand. This can be explained by ‘market systems’ closely associated with data-oriented concepts 
on agricultural mitigation financing: sequestration, technologies, farmers, energy, price, trading, 
income, labour, feed, demand, transport and distribution. 
The concepts and issues underpinning CSA mean a variety of things in the literature. There is a 
comprehensive difference in how CSA is interpreted depending on the context and the variation in 
the relative importance of mitigation, adaptation and food production. At the global scale, the analysis 
showed that CSA is framed around food security issues. Key underlying priority themes include 
‘climate vulnerability’, ‘increasing emissions’, ‘policy and institutional’ and ‘crop yield’ (Figure 4-
2a). For international development agencies, these are the core areas for funding, technical support 
and capacity building. Climate impacts were closely related to ‘uncertainties’, ‘complex system’, 
‘risk’ and ‘vulnerability’. Uncertainties in climate projections are especially significant for how 
variability and change will affect commercial crop yields at the regional and (sub) national levels. 
Although yield reductions for most crops are likely under different climate scenarios, more recent 
scientific evidence suggests significant reductions in production under policy-relevant limits of 1.5°C 
and 2°C (Schleussner et al. 2016). The close proximity of ‘uncertainty’ and ‘complex systems’ also 
indicate complex interactions with biophysical, human and climate systems.  For example, while 
climate projections are cognizant of changes in temperature and precipitation for key crops and 
growing seasons, projected changes in yield, farm income and operations are much more complex for 
decision-making (Howden et al. 2007). Analysis also suggests that CSA research at the global level 
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has largely focused on developing countries (about 47.8% of the sample documents, see Figure 4-1a) 
and the CSA concept post-2010 has largely been promoted as a research and action agenda for 
smallholder farmers, low-income agricultural producers and consumers.  
Within the developing country cognitive map (Figure 4-2b), CSA is framed in the context of 
agricultural adaptation for smallholder farmers. Two issues favouring CSA are significant. First, 
noting the relative sizes of the circles and concept dots, the map provides for the inductively-generated 
conclusions that CSA priorities mostly relate to ‘smallholder farmers’, ‘adaptation’, ‘food security’, 
‘policy and institutional’, ‘gender’ and to a lesser extent ‘market’ and ‘finance’ ramifications. 
‘Adaptation’ (with the prospect of funding) as opposed to ‘mitigation’ has a role to play in helping 
the most vulnerable smallholder farmers in developing countries protect their farms and production 
systems from the negative effects of climate change. Second, financing for CSA in the world’s poorest 
countries is closely associated with ‘policy and institutional’ factors, which include ‘decision-
making’, ‘partnership’, ‘participation’, ‘funding mechanisms’ and ‘national agenda’. A complex web 
of multiple institutional and decision-making arrangements generates different policy agenda and 
planning cycles, which are poorly coordinated to support integrated CSA strategies. A recurring issue 
in the literature and a likely key barrier to CSA funding, is the growing division between mitigation 
and adaptation strategies in national climate change policies.  
In contrast, with the developed country cognitive map (Figure 4-2c) CSA is framed as climate risk 
management (CRM) in the agriculture sector.  Significant underlying concepts include ‘climate 
variability’, ‘mitigation’ and ‘livestock’. The close proximity of CRM on the map represents its 
attachment and relationship to other themes and underlying concepts. Concepts underlying CRM 
included ‘sensitivity’, ‘knowledge’, ‘research’, ‘programs’, ‘weather projections’ and ‘energy 
markets’. CRM is reflective of the advanced capacities of developed countries to plan and implement 
strategic approaches (e.g. scientific advances on climate projections, energy markets integrated with 
security issues). While there is an unbalanced emphasis on ‘mitigation’ of climate change in the 
agriculture sector in developed countries and at the global level, the review found evidence of 
increasing climate impacts for the agriculture and water sectors. For example, ‘crops’ (e.g. rice, 
wheat, cotton, and soybean) were closely associated with ‘drought’, ‘heat’, ‘water’, ‘pests’, ‘warmer 
season’, ‘weed’ and even increasing ‘losses’. Equally important to CRM, was the emphasis on 
‘emissions’ (carbon and nitrogen) in the ‘livestock’ sector relating to ‘manure’ and ‘cattle’ (enteric 
fermentation). Distant to all other themes was the concept of ‘adaptation’ suggesting that mitigation 
remains a key priority policy in developed countries.   
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4.6.Discussion 
4.6.1. Dominant narratives informing CSA  
The CSA approach itself is not yet certain enough to convince policy makers and practitioners that 
mainstreaming of both adaptation and mitigation is prudent in the agriculture sector. A large part of 
this uncertainty stems from how the concept is being framed and perceived by different geo-economic 
scales and stakeholders (Caron and Treyer 2016; Rosenstock et al. 2016). There are also other 
political reasons for inaction such as sensitivities relating to trade. While a number of transformations 
are discussed in the literature (e.g. green growth, sustainable development, resilient pathways, 
ecological modernisation, low-emissions agriculture), content analysis indicates that the narrative 
‘sustainable intensification’ has been used to describe a variety of practices, high-yielding 
technologies and socio-environmental outcomes, which have largely informed the CSA discourse 
(e.g. see Campbell et al. 2014; Lipper et al. 2014; Rockström et al. 2016). Sustainable intensification 
in agriculture has been stimulated by a sense of urgency or the ‘doomsday’ attitude to address the 
food security challenge under business-as-usual climate change scenarios (Steenwerth et al. 2014). 
Challenges like growth in human population, modernisation of agriculture that could ‘feed the world’ 
by 2050, food and financial crises (2007-mid-2008) and rising energy prices are cited as key 
motivations for transforming agriculture (Holt-Giménez and Altieri 2013; Tittonell 2014; Jordan and 
Davis 2015). Although these crises have different underlying causes, they have become intertwined 
in complex ways with implications for the agriculture sector and the poor. The complexity comes 
with distinguishing different actors (individuals, communities, economic sectors, developing and 
developed countries, for example) and the interactions, is characterised by agriculture being highly 
vulnerable to climate, environmental and socio-economic risks. Numerous governance actors means 
navigating agricultural policies though multiple intertwined institutional responsibilities and planning 
procedures with differing stakeholder roles. Furthermore, given the complex relationships between 
weather/climate and yield, and between yield and income, climate scientists, agronomists, economists 
and regularly need to collaboratively explore, in a scientifically sound manner, the ways that a 
perturbed climate may influence food production, profitability and livelihood (Winkler 2016). Yet 
for many small holder framers, especially the poor at the frontline of climate change impacts, being 
part of these complex decision-making structure is both a challenge and opportunity. Mainstreaming 
their perspectives to decision-making processes will allow for strategic, and robust investment 
decisions to be made vis-à-vis flexibility to local livelihood needs. This includes integrating no-regret 
strategies early into the design and planning stages of M&A strategies. 
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The CSA concept differentiates itself from sustainable intensification by focusing on the more 
efficient use of resources via a climate change lens (Lipper et al. 2014). CSA also presents itself as a 
renewed way to address the complex challenges associated with global climate change policies. For 
example, the concept was linked to increasing political momentum on agricultural adaptation and 
mitigation within negotiations under the United Nations Framework Convention on Climate Change 
(Beddington et al. 2012; Dinesh et al. 2016). Finally, CSA is also described in the literature as going 
beyond sustainable intensification by encapsulating national development and sustainability agendas. 
For example, it has been persuasively argued by Cambell et al. (2014) that CSA can mobilise strong 
government interventions and public support for sustainable production patterns and food distribution 
systems. 
4.6.2. Governance and knowledge co-production 
This section outlines the underlying narratives critiquing the CSA concept and identifies 
shortcomings within its governance. There is a growing divide with the CSA discourse as can be seen 
from the opposition to the approach from some NGOs. While scientific/technical scholarship appears 
to support the CSA concept, NGO policy specific publications are critical and strongly oppose the 
how CSA approach is defined as noted by CIDSE (2014, 4: “the concept of CSA is so broad that it 
encompasses virtually any agricultural practice even potentially unsustainable ones which can 
compromise the future resilience of communities.”  
7% (n= 8) of the reviewed documents (all published by NGOs and community-based actors) are 
critical of CSA. Concerns include absence of performance criteria to distinguish CSA models from 
unsustainable ones, weak recognition of nutrition, justice and equality issues, lack of consideration 
of smallholder-specific issues and lack of accountability of GACSA members to smallholders 
(CIDSE 2015; GRAIN 2015; Ewbank 2015). In developing countries, these concerns may be fuelled 
by the fact that mitigation burdens and costs may fall on small-scale and poorest farmers as a result 
of CSA (Neufeldt et al. 2013). Furthermore, Nagothu et al. (2016) argue that carbon markets 
generated due to CSA may serve the interests of the corporate sector while marginalising smallholder 
farmers. 
There is a specific lack of guidance on the attributes and performance criteria of CSA practices and 
models for small-scale farmers. Practices promoted by CSA such as agro-ecology, conservation 
agriculture and ecosystem management are common in the agriculture literature. These are already 
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practiced by smallholders, indigenous farmers and community-based organisations and implemented 
as part of development programs (Andersson and D'Souza 2014). In the absence of ‘smart’ 
characteristics and tools, CSA does not provide an alternative scientific agenda to sustainable 
intensification. Without such clarity, unsustainable models of agriculture may likely be reinforced, 
justified and re-branded as CSA. This risk is being expressed in the literature with reference to green-
washing, new injections to commercial/industrial agriculture, capitalist intensive livestock, high 
value cropping systems, genetically-modified production systems and biotechnology-infused farming 
(Aubert et al 2015; Nagothu et al. 2016). 
Furthermore, another critique of CSA is the lack of transparency and accountability in the governance 
of GACSA, especially how new institutional arrangements account for pre-existing agriculture 
practices and policy agreements (CIDSE 2015). Lying at the heart of this concern is the argument 
that GACSA governance is highly unbalanced, mainly run by the large global agencies, and 
presumably excluding NGOs and smallholders. The GACSA, for instance, lacks a clear governance 
structure, thus favouring the engagement of ‘wealthy governments’, global actors, multilateral 
regimes and international organisations over developing countries and national NGOs (Anderson 
2014). A broad coalition of global level institutions, including the FAO, World Bank, Consultative 
Group on International Agriculture Research (CGIAR), research centres, and multilateral agencies 
are currently supporting scientific research and policy on CSA for smallholder farmers in developing 
countries (GACSA 2015b). Together these agencies form the GACSA, hosted by the FAO. The 
GACSA is fairly new, evolving and has been further criticised for its lack of transparency and social 
and environmental safeguards (Aubert et al. 2015). As a result, as many as 360 NGOs and academic 
groups expressed concerns about the   legitimacy of power within the GACSA and refused to take 
part in the GACSA when it was launched in September 2014 (Caron and Treyer 2016). NGOs 
followed with calls for decision makers to reject discussion of CSA within the UN processes relating 
to climate change and agriculture.  
Interlinked with the previous argument is that knowledge produced on CSA is highly politicised and 
fails to sufficiently engage different NGOs and community-based organisations (Neufeldt et al. 
2013). The GACSA has resulted in the formation of international knowledge networks consisting of 
global scientific bodies, coalitions and mandates. Examples include the Knowledge Action Group of 
the GACSA, and CGIAR Research Program on Climate Change, Agriculture and Food Security 
(CCAFS) supported by fifteen Agricultural Research Centres (e.g. World Agroforestry Centre). The 
Knowledge Action Group of the Knowledge Action Group is convened by CCAFS, FAO and French 
 119 
Agricultural Research Centre for International Development or CIRAD. Powerful international 
agriculture research institutions under the GACSA exercise significant influence over scientific 
knowledge produced in these policy spaces that flow through trans-scalar networks of CSA affiliation 
present in the tropical belts of developing countries. The partnerships under the GACSA aim to 
advance global research and policy agendas of several international organisations such as the FAO, 
the International Fund for Agricultural Development (IFAD), the World Bank and a number of 
international agricultural research centres and programmes (such as the World Agroforestry Centre 
(ICRAF), and the CGIAR’s Climate Change, Agriculture and Food Security Research Program 
(CCAFS). While these organisations have endorsed CSA as a policy goal, NGO and community-
based organisations have levelled criticisms. On the lack of transparency in governance of GACSA 
and how pre-existing institutional arrangements and policy agreements on climate and food 
governance are accounted for: 
The Global Alliance for Climate-Smart Agriculture has emerged as a voluntary initiative, in parallel to and 
independent of pre-existing global institutions and agreements governing the world’s response to food insecurity 
and climate change. This approach in itself undermines the relevance, legitimacy and any potential impact posed 
by the initiative from the outset. Bodies such as the World Committee on Food Security (CFS) and the United 
Nations Framework Convention on Climate Change (UNFCCC), amongst others, are the appropriate and 
legitimate fora for tackling the challenges of food insecurity and climate change whilst prompting political action 
to keep global temperature increase below two degrees Celsius…. The Alliance may create confusion and further 
fragment food security policies and risks to weaken recognised governance spaces (CIDSE 2014: 3-4). 
Further to the above, in 2014, NGO and community-based organisations weary of CSA approach, 
signed a joint letter rejecting the GACSA6. The key argument was that many smallholder farmers and 
NGOs have practiced and promoted sustainable agriculture practices like agroecology for years. 
Finally, narratives informing the CSA discourse are shaped by the geopolitical relations and power 
imbalances within its governance structure. Power relations between different geo-economic groups, 
combined with policy and advocacy work of the CGIAR consortium partners (e.g. Dinesh et al. 2016) 
transform scientific knowledge into institutionalised strategies, which ultimately influence how 
mitigation and adaptation actions are integrated across scales. While not diminishing the value of 
scientific knowledge being produced for improved technology and practices to sustainably transform 
                                                 
6 The letter of concerns and reaction to CSA issued by more than 350 civil society organisations is available at: 
http://www.climatesmartagconcerns.info/  
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agriculture, governance entities tasked with CSA need to re-think the ‘participatory’ nature and 
transparency in producing scientific knowledge. Issues such as characteristics of CSA practices, 
access to scientific knowledge, engagement of the private sector in the GACSA and lack of integration 
of smallholder concerns remain unresolved with the discourse.  
4.6.3. Research and knowledge gaps  
The results of the analysis suggest that the CSA literature focuses on establishing the scientific and 
technical credibility of the discourse globally, and focuses to a lesser extent on research related to the 
social, policy, economic and management domains. Ten broad priorities for future research emerge 
from the review, which are summarised in Appendix 9. Future research needs to be localised to the 
scale of smallholder farms and community-based programs. While this review analysed narratives 
informing CSA from the global, developing and developed country scales, research on concerns and 
priorities from a local scale or smallholder perspective is limited. The CSA discourse could benefit 
from including local narratives and the priorities of marginalised smallholder farmer (the ultimate 
beneficiaries of CSA). Key questions remain: how is CSA framed and practiced at the local level? 
What are the emerging concerns and narratives? How do smallholder farmers frame their priorities 
on CSA? How does that stack up with institutional decision-making? Research on the local level can 
help differentiate the global narratives from the on-the-ground realities and experiences.  
There is a smaller but growing literature on adaptation in smallholder landscapes (e.g. Simelton et al. 
2013; Lasco et al. 2016). However, many of the reviewed smallholder farmer case studies focus on 
‘on-farm’ technical practices. Few studies have evaluated ‘off-farm’ activities (e.g. institutional 
arrangements, financial instruments, policies and knowledge), as well as the socio-economic 
dynamics of smallholder farmer resilience (e.g. Simelton et al. 2009). While there is a substantial 
body of work on what needs to happen for CSA to be useful to smallholder farmers, there is limited 
uptake of scientific evidence from existing experiences and successful examples from local scales. 
Empirical case studies on CSA and the practical application of integrated practices demonstrating 
triple-win benefits would be useful (Suckall et al. 2015). Key knowledge gaps include the synergies 
and trade-offs between adaptation, mitigation, and food security that are generated via smallholder 
and mixed-farm agriculture systems (FAO 2010; Branca et al. 2011). Of importance is an 
investigation of the optimal mix of ‘on-farm’ practices and ‘off-farm’ adaptation and mitigation 
measures (Klein et al. 2005) that can support synergistic smallholder agriculture transformations.   
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4.7.Resolving the UNFCCC divide on CSA 
This section, as published in Carbon Management by Chandra et al. (2016a), discusses the differences 
between how developed and developing countries frame agriculture-related issues in climate policy 
discussions, and sets out some strategies for how this divide can be resolved to achieve more 
sustainable outcomes in the future.  
4.7.1. Agriculture under the Convention 
Agriculture has been discussed within the United Nations Framework Convention on Climate Change 
(henceforth referred to as ‘the Convention’) with a primary objective of protecting food production 
from the adverse effects of climate change (Article 2) (UN 1992). In 2011 the Conference of Parties 
(COP-17) formalised agricultural sector-specific actions through the Subsidiary Body for Scientific 
and Technological Advice (SBSTA). Several countries and international organisations, notably the 
FAO, are making attempts to strongly position agriculture within the Convention. As early as COP-
15 in Copenhagen, developed countries pursued efforts to include agriculture in the negotiation text 
wherever possible. Negotiations made reference to the beneficial role of soil carbon management 
(UNFCCC 2009), the need to account for emissions, and the early establishment of a work program 
on agriculture under the SBSTA (FAO 2009).  
Given agriculture is a key driver of deforestation, climate change negotiations on Reduced Emissions 
from Deforestation and Forest Degradation (REDD+) have advanced to address global forest-based 
emissions (Tubiello et al. 2015). Parallel to the REDD+, there are various thematic strands of work 
under the Convention (particularly the National Adaptation Programmes of Action and National 
Adaptation Plan) related to agriculture, including ecosystem-based adaptation, carbon sequestration, 
early warning systems, technology transfer mechanisms, gender and land use, land-use change and 
forestry (Locatelli et al. 2015). These are plausible M&A solutions for the sustainable intensification 
of agriculture that have inconsistently integrated the rights of smallholder and marginal farmers.  
Standalone commitments related to the agriculture sector have been politically sensitive and polarised 
due to potential links to trade issues. Discussions outside of the Clean Development Mechanism and 
REDD+ negotiations have been limited to technical matters and to a great extent ad hoc without 
substantive commitments. Although recognized as an extremely climate-sensitive sector by the 
parties within Intended Nationally Determined Contributions (INDCs), agriculture was not explicitly 
included in the final negotiated text of the Paris Agreement (UNFCCC 2015a). While reference to 
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food security and food production was made in the context of vulnerability to climate change, issues 
which are central to CSA were missing. A possible reason for the lack of explicit provisions on 
agriculture in the Paris Agreement is that work under the SBSATA is still in progress and thus 
bringing technical knowledge into the negotiations has not been forthcoming. Other commentators 
also point to the fact that there is on-going resistance amongst some parties to address emissions from 
the agriculture sector and for the Convention to remain sector neutral (Kalfagianni and Duyck 2015).  
Discussions around agriculture have, up until recently, been focused on what issues should be targeted 
in global-level climate policy and what issues should be excluded from the negotiation process. 
Developing countries such as Chile, Costa Rica, Philippines, Sudan and Uruguay have consistently 
highlighted the increasing vulnerability of agricultural systems to climate change due to the increasing 
severity of extreme events, low adoption of climate-resilient technologies, infrastructure and supply 
chain constraints, and the limited capacity of traditional farming systems to adapt to new challenges 
within the Convention agenda. However, within the developing countries group, there are many 
policy agendas (as displayed by Figure 2.2) and sub-groupings that influence positions on agriculture 
in the Convention. A new driver for leading agriculture negotiations in climate policy is the need to 
compensate vulnerable smallholder farmers and fisher folks for losses and damage due to extreme 
events and slow-onset changes. This agenda has been led by the Alliance of Small Island States, 
Climate Vulnerable Forum and Least Developed Countries Group (Bulkeley and Newell 2015). In 
the submission of the Least Developed Countries Group on issues relating to agriculture to SBSTA, 
they expressed their need for adequate provision of finance to avoid adaptation gaps in the future and 
enhance agricultural practices and technologies (UNFCCC 2016). Similarly, food security is a long-
standing policy agenda for the Association of South East Asian Nations (ASEAN) community. The 
ASEAN Member States emphasize adaptation measures in the agriculture sector through regional 
cooperation on early warning systems and increased climate finance (ASEAN 2016). In contrast, the 
African Group views the NAMAs as a means to reduce agricultural emissions and integrate the 
agriculture sector in their national climate policies (UNFCCC 2013a).  
In contrast, developed countries such as those in the EU, New Zealand and Japan, and more recently 
the USA, have attempted to draw attention to the growth of emissions from agricultural activities 
globally, the need for periodic monitoring, and for the Convention to adopt strong mitigation actions 
at national levels (UNFCCC 2015b). However, some countries fear that agriculture negotiations in 
the Convention could constitute a barrier to trade (e.g. costly adjustments, food price volatility, 
accounting for emissions, impact on subsidies etc.) (UNFCCC 2015b). These attempts have also 
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raised difficult questions regarding long-standing convention principles such as ‘polluter pays’ and 
‘common but differentiated responsibility’. Non-state actors have also influenced discussions about 
agriculture in the climate change negotiations. For example, a number of intergovernmental 
organisations and global partnerships (i.e. Consultative Group for International Agricultural Research 
Program on Climate Change, Agriculture and Food Security, World Agroforestry Centre and 
International Centre for Tropical Agriculture) have engaged with UNFCCC processes on agriculture 
through policy analysis, research and advocacy on climate-smart practices (Hedger et al. 2015; 
Dinesh et al. 2016). 
Many developing countries have viewed moves to focus on the emissions from agriculture as an 
attempt to limit agricultural growth and shift the mitigation burden more heavily onto developing 
countries. As a result, division has emerged between parties regarding how M&A actions in 
agriculture are talked about under the Convention. This divide has limited positive discussion on the 
potential synergistic benefits from integrated M&A strategies, such as CSA, which aims for more 
productive and resilient agricultural systems that emit fewer emissions (Lipper et al. 2014).  
In order to adequately tackle the impacts and drivers of climate change in the agriculture sector, 
parties will need to adopt a more nuanced and balanced approach. The need to feed a growing global 
population requires that absolute emissions from agriculture will continue to grow for the foreseeable 
future. However, this fact should not limit action to identify and foster climate-smart practices in 
agriculture. Facilitating a global transition to a CSA and food systems based on integrated M&A 
actions faces a number of challenges. The capacity required to adopt and scale-up CSA in developing 
countries is currently weak due to a lack of knowledge at the farm level and policy frameworks, and 
limited access to technologies and enabling finance to empower smallholder farmers. A key challenge 
at the farm level is the costs, risks and trade-offs borne by individual farmers as they move away from 
business-as-usual farming practices to adopt more sustainable and resilient practices. Policies must 
acknowledge trade-offs amongst the three ‘pillars’ of CSA. Triple wins are not possible in every 
agricultural context as multiple interactions, scales and diversity of practices at the landscape level 
means that adaptation goals will affect food production and mitigation outcomes (and vice versa) 
(Lipper et al. 2014).  
 124 
4.7.2. Agriculture under subsidiary bodies to the Convention   
Considering the political divide on M&A in the agriculture sector, both developed and developing 
countries have focused the current SBSTA discussions on enhancing the technical and scientific basis 
for leading agricultural negotiations in the Convention. For example, key agenda items of the SBSTA 
since 2012 have been on scientific issues such as early warning systems, contingency plans in relation 
to extreme weather events, and assessment methodologies for risk and vulnerability in agricultural 
systems (UNFCCC 2015c). Parties have not raised CSA as an option to bridge the divide amongst 
countries, despite growing evidence since 2010 that CSA offers a realistic and effective solution 
within the Convention (GDPRD 2010; Dinesh 2016).  
One of the weakest areas of focus in climate policy discussions has been on how vulnerability and 
livelihood concerns of smallholder farmers will be addressed. Smallholder farmers constitute a 
significant proportion of the farmers worldwide, representing 85% of the world’s farms and they are 
extremely vulnerable to climate change impacts and economic shocks (Harvey et al. 2014). Yet 
smallholder farmer engagement has been particularly weak on issues such as adaptation, finance and 
investment, market linkages to climate programs, and climate risk management (e.g. insurance) 
across agricultural value chains (Sova et al. 2015). Weak engagement of smallholder perspectives 
results in shortcomings for how the concerns of local smallholder farmers will be taken-up in the 
GACSA and other regional initiatives such as the Africa CSA Alliance. As empirical evidence on 
how CSA has worked at the local level is still being established (Ogle et al. 2014), current efforts by 
global partners under the GACSA have focused on developing institutional evidence and tools related 
to climate-smart growth strategies for food security and livelihood (GACSA 2015a). It is important 
for the GACSA and SBSTA to engage and involve other stakeholders that are integral in addressing 
agricultural livelihood issues at the local level, within the Convention processes. 
To enhance the effectiveness of implementation of the Nairobi Work Programme, discussions of 
SBSTA 43 and 44 in 2016 have focused on the “identification of adaptation measures, taking into 
account…indigenous knowledge systems…co-benefits, including socioeconomic, environmental and 
gender aspect” and “Identification and assessment of agricultural practices and technologies to 
enhance productivity in a sustainable manner, food security and resilience…” (UNFCCC 2015d). 
These agenda items should draw attention to sustainable climate-smart smallholder farmer practices. 
Ultimately, these discussions within the SBSTA must reinforce integrated practices and lessons 
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learned under the Convention rather than encourage divisions on the basis of some convenient 
conceptual divide between M&A activities.     
The SBSTA has been influential in sharing best practices, scientific knowledge and emerging policy 
issues on agriculture and climate change that is weakly recognized by the Convention. Through 
exchange of knowledge, the SBSTA can be influential in promoting cooperation and south-south 
partnership on food security, early warning systems and adaptation of and mitigation in agricultural 
systems under different climate change scenarios at the regional, national and local levels. This 
knowledge sharing role of the SBSTA should continue in the future, with a deeper focus on 
mobilizing resources on specific smart practices and linking/developing regional knowledge hubs. 
Similarly, the participation of representatives from agriculture and environment government 
ministries in the SBSTA meetings can stimulate integrated climate-smart solutions. The SBSTA 
should focus on consolidating various components of agriculture under the different mechanisms and 
processes under the Convention (e.g. finance, technology, capacity building and science) for a 
coordinated approach to adaptation, mitigation and food security. Such a coordinated approach will 
also help address synergies in a coherent package to leverage resources and integrate agriculture in 
the National Adaptation Programmes of Action and National Adaptation Plan. 
4.8.Conclusion 
Research on the relationships between climate change and agriculture has evolved into four multi-
disciplinary agendas: science, management, economics and policy. This systematic literature review 
has illustrated that while CSA is promoted as a multidisciplinary concept, on-going biases towards 
scientific and technical issues continue to affect how scholars position CSA at the global level. Much 
of the scientific attention is on farming practices, crop-based modelling, land management practices, 
and how farming practices can integrate the three pillars of CSA (i.e. adaptation, mitigation and food 
security). While there is sufficient scientific evidence and technical guidance to identify CSA options, 
social, management and economic issues are poorly developed in the literature. In particular, research 
on gender, markets, broader landscape elements and decision-making to promote greater coherence, 
coordination and integration of the CSA pillars is lacking.   
The three CSA pillars operate at different geo-economic, institutional and spatial scales. CSA is 
perceived differently by actors according to their political ideologies and influenced by diverse 
funding arrangements, decision-making structures, and market and trade barriers. The relative 
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importance of the CSA pillars varies depending on local narratives. The diversity of M&A approaches 
across different scales in the agriculture sector highlights the existing divide in the interpretation of 
CSA. Context, scale and political ideologies all affect the outcomes of CSA, and a universal definition 
is therefore unlikely. If CSA is to achieve climate resilience and food security, it needs to integrate 
emerging narratives rather than operate around them (i.e. there is a no ‘one size fits all’ and CSA 
requires flexibility). The different narratives and political ideologies surrounding CSA need to be 
carefully understood and evaluated. In practice, this may be translated into adaptation-oriented, 
mitigation-oriented, gender-specific and market-oriented CSA projects cutting across political scales. 
Another lesson is that there needs to more communication about what various communities of 
practice mean by CSA.  
Despite the different narratives and orientations, there are important synergies and conflicts between 
the different CSA pillars. Pursuing different orientations would also involve trade-offs, which can 
favour one CSA pillar over another. Such trade-offs may result in budget re-allocations, diversion of 
resources, policy mandates and organisational restructures that may support or constrain upscaling of 
CSA practices. In conclusion, projects introducing CSA to farmers as an alternative approach would 
need to closely consider the synergies, trade-offs and co-benefits of livelihood and environmental 
outcomes. Optimal mixes of adaptation and mitigation interventions can ensure maximum socio-
economic development co-benefits for smallholder farmers. With limited resources and competing 
food security priorities, creating an optimal mix of interventions can maximise synergies between the 
CSA components, while avoiding conflicting policies and negative trade-offs.  
The governance of, and knowledge co-production on CSA is underpinned by scalar relations, 
networks of power and affiliation of institutions framed by western ideologies of science and 
technology. CSA debates have been greatly influenced by development agencies like the World Bank 
and FAO given the weight of their influence. This has resulted in different interpretations of climate-
smart practices with the aim of mobilising new sources of climate finance in the agriculture sector. 
Knowledge co-production and a transformative CSA agenda however should aim to empower the 
most vulnerable and farmer networks first rather than leading elite institutional agendas. Conventional 
top-down and scientific-led research should be complemented with the inclusion of non-experts and 
community-based organisations.  
This review recommends that future research needs to address the issue of scale and account for 
differences in CSA narratives by supporting broad social participation. This obvious science-policy 
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gap can be addressed through cross-disciplinary research agendas. The global scientific research 
agenda requires a re-direction of investments towards smallholder ‘on-farm’ and ‘off-farm’ realities. 
This includes the re-thinking of political and institutional dimensions of the CSA discourse, and can 
be achieved in part by strengthening the interface of the social, management, and economic 
dimensions of research through cross-disciplinary studies. Doing so would entail re-forming existing 
patterns of knowledge production within CSA knowledge networks by involving farmer-led 
organisations, NGOs, and actors beyond elite development and research agencies.  Greater 
committed inclusion of CSA in climate change negotiations, as well as related private sector 
initiatives, must be pursued in a manner that supports the livelihoods and rights of marginalised 
smallholder farmers.  
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Chapter 5. How might adaptation to climate change by smallholder farming 
communities contribute to mitigation outcomes? A case study from 
Timor-Leste 
Chandra, A., Dargusch P. and McNamara, K.E. 2016. How might adaptation to climate change by 
smallholder farming communities contribute to climate change mitigation outcomes? A case study 
from Timor-Leste, Southeast Asia. Sustainability Science 11(3): 477-492.  
5.1.Chapter Summary  
The agriculture industry is significantly exposed to the impacts of climate change, and is also 
responsible for contributing extensive greenhouse gas emissions. As a way of responding to both 
adaptation and mitigation challenges within the industry, this chapter examines how community-
based climate change adaptation initiatives might provide mitigation outcomes in the agriculture 
sector in Timor-Leste. Beginning with an exploration of nation-wide institutional responses to climate 
change, the study utilises interviews, field observations and document analysis to examine an 
extensive CBA program in two districts in Timor-Leste focused on increasing the resilience of the 
agriculture sector and the livelihoods of poor rural farmers. Analysis of this program reveals a largely 
synergistic relationship between adaptation measures focused on land and water management and 
agriculture and their corresponding greenhouse gas mitigation potential, including co-benefits such 
as soil/atmospheric carbon sequestration, reduced emissions, soil nitrification and reduced use of 
inorganic fertilisers. CBA programs in the agriculture sector have a significant influence on 
mitigation outcomes, which is often overlooked in community-based programs. The adaptation 
program in Timor-Leste has provided useful insights into the inter-relationships between adaptation 
and mitigation at the community level, which could be further supported and scaled-up in other 
Southeast Asia countries and elsewhere.  
5.2.Introduction  
A number of integrated solutions for climate-resilient agriculture and food systems have been put 
forward (IPCC 2007; Bryan et al. 2013; FAO 2013; Harvey et al. 2013; Lipper et al. 2014). Illman et 
al. (2013) concludes from a review on synergies in the agriculture, forestry and land use sectors that 
they should all be linked to broader climate mainstreaming and governance agendas within countries. 
Similarly, the Fifth Assessment Report of the IPCC (2014b) suggests that integrated strategies that 
focus on land use changes, technology development and use, ecosystem protection, reforestation and 
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agroforestry help foster synergies and provide co-benefits avoiding maladaptation. There is some 
consensus among researchers that such integrated strategies should ideally involve an appropriate 
mix of ‘triple-win’ interventions involving adaptation, mitigation and food production actions to 
enable climate-resilient pathways for sustainable development (Ayers and Huq 2009; Viguié and 
Hallegatte 2012). 
This chapter seeks to value-add to this growing body of work. It begins with an examination of the 
nation-wide institutional context (at multiple levels), which shapes decision-making related to climate 
change responses and the level of support for adaptation and mitigation in the agriculture sector in 
Timor-Leste. Various institutions and actors that respond to the impacts of climate change can act in 
ways that constrain or enable adaptation and mitigation responses and practices at the community 
level (Gupta et al. 2010). An examination of the institutional context in Timor-Leste is relevant as 
unlike other countries in East and South East Asia, it has a very limited number of climate change 
projects, and those that do exist, are primarily donor-led or small-scale initiatives run by NGOs. In 
considering the governance and institutional context in Timor-Leste, we also draw attention to how 
climate change interventions across governance levels are shaped by different decision-making 
structures and social actors. 
Scaling down to the local level, the above is coupled with an in-depth case study assessment of a 
CBA program in the agriculture sector in Timor-Leste. Australian Aid funded this CBA program 
from 2012 to 2015, which aimed to develop and trial climate-resilient agriculture and livelihood 
practices to reduce community vulnerability and improve food security. Key strategies included the 
promotion of more diversified, environmentally sustainable farming and livelihood practices, and 
improved natural resource management (focused on land, forests and water). Although the program 
was not designed to offset GHG emissions, it has however provided mitigation co-benefits among 
others, as explored below.  
5.3.Background to Case Study  
A small, mountainous island, Timor-Leste (commonly known as East Timor) is situated in the 
Indonesian archipelago in South East Asia (see Figure 5-1). It includes the small island of Atauro and 
the geographically separate enclave district of Oecusse. The western half of the island is West Timor, 
which remains an Indonesian territory (WB 2009b). Timor-Leste covers a total area of 15,000 km2 
and is divided into thirteen districts with a population of approximately 1.2 million (UNDP 2013b). 
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About 43% of the population resides in just three districts – Dili, Baucau and Ermera (GoTL 2010). 
Since its independence in May 2002, following civil unrest in the late 1990s, a large focus of the 
country has been on rebuilding its infrastructure and economy (UNDP 2011). 
 
Figure 5-1. Map of Timor-Leste showing the major districts. Source: UN 2011. 
 
About three-quarters of the population live in rural areas. Agriculture forms a vital part of economic 
development for rural communities, with over 70% of families in Timor-Leste relying on some sort 
of farming activity for the maintenance of their livelihoods (GoTL 2011). However, most people are 
subsistence farmers and agriculture is mainly rain fed, practiced according to traditional knowledge, 
and limited in terms of market and infrastructure access. These factors restrict agricultural 
productivity and other livelihood options for households. Many rural households are therefore forced 
to rely on environmentally destructive livelihoods such as ‘slash-and-burn’ shifting agriculture, 
firewood collection, and the selling and free grazing of livestock (Oxfam 2010). As rural households 
have a high dependency on this fragile environment, they are particularly vulnerable to climate-
related shocks. Timor-Leste’s current disaster profile is one of high frequency but low impact – that 
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is, there is limited loss of life but a persistent undermining of rural people’s livelihoods due to many 
local disasters. 
Climate change adaptation is an emerging field for development and international aid efforts in 
Timor-Leste, largely due to the country’s reliance on favourable weather to drive agricultural 
productivity but also limited adaptive capacity. For example, a comprehensive assessment of capacity 
(individual, institutional and systemic) needs to deal with climate change, found an overall lack of 
human resources, technical capacity for climate monitoring, few vulnerability assessments, weak 
public awareness and public education on climate change, and no obvious climate change programs 
undertaken in Timor-Leste to implement the UNFCCC (Barbosa 2006). As a response to meet the 
urgent and immediate adaptation needs, the Timor-Leste National Adaptation Programme of Action 
to Climate Change prioritised seven out of nine project profiles on adaptive capacity development for 
agriculture, water, coastal, fishery, forestry, infrastructure, health and biodiversity sectors (MED 
2010).  Several important areas relevant to adaptive capacity needs were identified in the NAPA 
project profiles e.g. human resource development, institutional strengthening, technology and 
infrastructure, and public awareness and education. At the community level, Eucker et al. (2015) 
found that for rural farming households to benefit from agricultural production and higher incomes 
in a changing climate, community livelihood capacity needs to be reinforced in programs. Livelihood 
capacity factors to ensure food and water security factors at the community level include awareness 
and understanding of climate change, access to natural resources, capabilities to anticipate future 
needs, ability to respond with flexibility to change, and quickly recover from shocks (Eucker et al. 
2015).  
A climate variability study led by CSIRO (2011) indicates that there has been a decrease in total 
average annual rainfall and a reduction in rainfall during the dry season. Extreme weather events are 
prominent, with drought more severe in El Niño years and above normal rainfall in La Niña years 
(CSIRO 2011). The predicted climate trend is for shorter wet seasons and longer dry seasons, which 
could potentially result in longer droughts, more intense flooding and increased landslide/erosion 
risks (CSIRO 2011; USAID 2015). A mean temperature increase of more than 2.5°C is expected by 
2070 (ADB 2013). Due to limited projections at the local level and diverse terrain and range of agro-
ecological zones across the country, local knowledge of changes should be incorporated into 
forecasting, monitoring and adaptation responses that build on traditional practices (MOED 2008). 
Villages, locally known as succos, have varying levels of vulnerability depending on socioeconomic 
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factors, but 13% are considered to be most vulnerable, especially those located in the central and 
eastern mountainous regions of the country (UNDP 2013b). 
At a sectoral level, climate change is projected to result in potentially large economic losses in 
agriculture. Low agricultural yields and depleted soil, water and forest resources are key drivers of 
vulnerability in rural Timor-Leste, with 70-80% of villages reporting food shortages during 
December-January each year and a 23.2% decline of forest cover between 1990 and 2010 (FAO 
2012b). The key crops produced by farmers include rice, maize, root and tuber crops. The impacts of 
climate change on these crop yields have been well-documented, most concluding that under current 
and future climate conditions low growth and production is expected (Oxfam 2012a; ADB 2013).  
Current and projected climate change impacts have and will continue to influence declining 
agricultural yield and severe decreases in soil moisture content, especially in the northern districts of 
Oecusse, Manatuto, Baucau, and some parts of Covalima. For example, an economic assessment by 
the Asian Development Bank (ADB 2013) estimated the loss of maize productivity to be between 6% 
and 14% in Timor-Leste by 2070. Under the scenario where atmospheric concentration of GHGs are 
450ppm (i.e. global mean temperature increase of approximately 2oC), Timor-Leste could experience 
a 10% loss of GDP by 2100, with the negative effect of climate change on agriculture contributing to 
56.4% of this economic loss (ADB 2013). It is expected that such negative consequences will impact 
the most vulnerable groups in Timor-Leste, such as the disabled, the aged, the young, the very poor, 
and rural/remote farmers.  
The Australian Aid funded CBA program (‘Improving Land and Water Management to Reduce 
Impacts of Climate Change on Communities’) ran from July 2012 to March 2015. The program was 
implemented through a consortium of international NGOs including Oxfam, Catholic Relief Services, 
Caritas Australia and 11 local partners, and built on existing work from Phase 1 (July 2010 to March 
2012). Program implementation occurred across four districts (Covalima, Bacau, Viqueque and 
Oecusse), 23 succos (village clusters) and 121 community groups. The overall program beneficiaries 
in October 2013 was over 3,500 individuals, reaching just less than 1% of the country’s total 
population (McClean 2014). The key strategy of this program was to support climate-resilient 
livelihood measures at the community level by promoting more diversified and environmentally 
sustainable farming practices, improved natural resource management, more inclusive planning and 
management systems, improved linkages to district level support, and sharing of program lessons 
(Oxfam 2012b). 
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5.4.Methods, Frameworks and Research Questions 
This research used a case study approach to explain the interactions between adaptation and 
mitigation in the agriculture sector, and how these interactions occur within the context of small-
scale, poor rural farming communities. The Timor-Leste CBA program was selected as a case study 
as it provided an opportunity to analyse a mix of adaptation interventions covering natural resources 
conservation, land management, water resources and livelihoods diversification, which are important 
dimensions for building agricultural resilience. A purposeful sampling technique was used and two 
districts (out of the program’s four) – Viqueque and Oecusse – were selected based on the criteria 
discussed in section 3.7.1. 
Interviews and field observations were undertaken in January and February 2014 in these two 
districts, coordinated with the support of Oxfam Timor-Leste, to capture existing coping mechanisms 
and program activities implemented in agriculture demonstration plots and nursery centres, targeting 
community level farmers. Three FGDs were conducted with farmers and NGOs and other 
stakeholders, consisting of 21 females and nine males (see Table 3-1 for a breakdown of research 
informants). In addition to this, 17 agencies and community groups consisting of donors, government 
(national and local), NGOs and succo groups from the two districts were interviewed. Interviewees 
were identified based on consultation with the CBA program team and included a diverse array of 
agencies and actors involved in program implementation, advice or technical support. Using 
secondary data, this study also included an analysis of key program documents, including proposals, 
a country-specific assessment of climate impacts, progress reports, strategy papers, policy research 
and other relevant materials. Finally, overall findings were validated with program staff and NGO 
partners during two national workshops in February 2014. 
This study has drawn on three distinct frameworks – institutional adaptation, sustainable livelihoods, 
and adaptation and mitigation – for guidance and to inform the research questions. These frameworks 
and research questions specific to Timor-Leste case are summarised in Table 5-1. The governance 
and agriculture sector resilience themes provide a way of understanding the links between 
institutional/sectoral approaches to adaptation relevant to agriculture, while the integration theme 
allows this study to relate the adaptation actions with mitigation outcomes. Analysis of the 
governance dimension was done using a framework for institutional adaptation described in Primmer 
(2011), which focuses on policy framings, multi-actor and multi-level interactions and institutional 
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adaptation challenges. This framework provided key criteria and questions relating to the role, 
competence and approaches for policy implementation and organisational adaptation (Primer 2011). 
Table 5-1. Analytical frameworks and key research questions  
Themes  Frameworks  Research Questions 
Multi-scalar 
governance 
Framework for analysis of 
institutional adaptation (Primmer 
2011) 
 
What are the institutional responses to 
climate change in Timor-Leste? 
Agriculture sector 
resilience 
Sustainable livelihoods 
framework  
(Carney 1998) 
 
What farming practices exist or are now 
being adopted to enhance the resilience of the 
agriculture sector and livelihoods?  
Integration of 
adaptation and 
mitigation 
Adaptation and mitigation 
framework for agriculture and 
food security in developing 
countries (Jarvis et al. 2011) 
What synergies and conflicts are there 
between adaptation programs and mitigation 
outcomes? 
 
Drawing on the framework the research undertook an institutional assessment of various agencies in 
Timor-Leste in terms of their: (i) support for adaptation, mitigation and agriculture in development 
programs; (ii) involvement with different actors in national and local governance processes; and (iii) 
institutional arrangements for adaptation, mitigation, agriculture and decision-making (Young 2010). 
Such an analysis is multi-scalar, in that it occurs at the international, national, sub-national 
(district/sub-district), and local level (Gupta et al. 2010). By comparing governance across the four 
scales, a diversity of opportunities and challenges borne out of institutional structures and policy 
processes to address climate change can be identified (Naess et al. 2005).  
The analysis of sector resilience was done using the sustainable livelihoods framework, which is a 
well-established tool used for planning development or natural resource management initiatives. The 
method to assess and categorise practices to improve food security and agricultural resilience is 
adapted from Paavola (2008). The framework takes into account coping and adaptation strategies in 
the context of livelihood shocks and access to the five livelihood assets (natural, social, human, 
physical and financial; see Agrawal and Perrin 2008). To better capture traditional practices of 
Timorese communities, a cultural dimension was added to the human asset category for analysis 
(Salick and Byg 2007). Together, these factors illuminate the key determinants of adaptive capacity 
to prepare for the impacts of climate change (Reid et al. 2009). In understanding sector resilience, a 
variety of methods were applied to select, categorise and assess relevant adaptation practices. First, 
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adaptation practices were selected according to: purposefulness (see Smit et al. 1996); ability to 
reduce climate risks identified by communities (Agrawal and Perrin 2008); form/type (Carter 1996); 
target audience (Smit et al. 2000); and ability to address socioeconomic constraints and exposure to 
other stresses identified by communities.   
The synergies between the identified adaptation practices and their potential for mitigation of GHG 
emissions was explored using analytical framework outlined in Chapter 3 and the Consultative Group 
of International Agricultural Research Program on Climate Change, Agriculture and Food Security. 
The framework, as outlined in Jarvis et al. (2011), comprises four key characteristics: 1) addressing 
immediate risk due to climate variability and its effects on food security; 2) developing climate risk 
management for longer-term adaptation measures; 3) exploiting the potential for emissions mitigation 
and carbon sequestration; and 4) analysis of benefits and trade-offs between adaptation and likely 
mitigation. It is noted from this framework that the co-benefits of adaptation and mitigation actions 
may be realised on very different timescales to the climate-related benefits. Hence, this research 
applies a less technically rigorous approach for analysing the synergies/conflicts between adaptation 
options and mitigation by means of matrix analysis used in Lasco et al. (2009). The most common 
adaptation practices implemented by the CBA program were compared with corresponding mitigation 
benefits using a matrix to identify positive and negative interactions (rated according to published 
literature and expert judgment).  
5.5.Results and Discussion 
5.5.1. Multi-scalar institutional roles for responding to climate change in Timor-Leste 
The institutional framework for implementing adaptation and mitigation strategies and programs in 
Timor-Leste consisted of international, national, sub-national (district and sub-district) and local 
actors, which are listed in Table 5-2. Four notable patterns emerged in reviewing the institutional 
responses to climate change. First, the Government of Timor-Leste has determined nation-wide 
priorities and responses to climate change, and is supported by donor funding. Interviews suggest that 
the government plays a direct role in strengthening national-level donor collaborations, policy 
formulation and coordination of national level partnerships. Initiatives at the national-level include 
the National Adaptation Program of Action, National Communication to UNFCCC, and a steering 
committee to inform climate change programs and regulations on natural resources. Many adaptation 
and mitigation program actions at the community level, led in partnership with NGOs and CBOs 
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(who are often the implementing agencies of these climate change policies), are driven by these 
national-level policy measures.  
The second key point relates to the role and leadership of institutions at the sub-national level. The 
heads of succos and sub-districts form important links between the community, CBOs, NGOs and the 
national government. Their leadership in enforcing customary laws and as meditators through various 
community forums is seen vital to the integration of traditional and formal local regulations. The 
heads of succos and sub-districts have been directly engaged in implementing adaptation and 
mitigation actions to better engage formal and informal stakeholders across the communities to create 
awareness and direct government resources for future programs. Leadership of heads of succos can 
be described as both being directional and collaborative (Gupta et al. 2010) which allows a variety of 
organisations to work directly with framers and women’s groups in implementing a diversity of 
climate-smart solutions. As a result, traditional farming practices are being integrated into formal 
regulations relating to natural resources management, such as prohibition of land clearing through 
slash-and-burn agriculture. 
Table 5-2. Institutional responses to climate change across multiple scales  
Level Type Institutions Adaptation/Mitigation Strategies 
In
te
rn
at
io
n
al
 
D
o
n
o
r 
UNDP, UNESCO, Australian 
Aid Pacific Climate Change 
Science Program, Asian 
Development Bank, World 
Bank 
 Provide adaptation and mitigation finance  
 Provide finance for national/district infrastructure and 
rural development projects  
 Offer technical assistance on program development 
 Advise on funding strategies  
 Share information on climate change activities 
 Deliver training on climate change science 
 Provide scientific information on climate change  
N
at
io
n
al
 L
ev
el
 
G
o
v
er
n
m
en
t 
Ministry of Agriculture and 
Fisheries, Ministry of 
Environment, Ministry of 
Economy and Development 
 Strengthen collaboration and partnership  
 Coordinate adaptation, disaster management and 
environmental policies 
 Deliver legislation on agriculture, fisheries and 
environmental protection 
 Develop National Adaptation Programme of Action 
 Ensure regulation/enforcement of use of natural 
resources 
 Serve as official focal point for UNFCCC 
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Level Type Institutions Adaptation/Mitigation Strategies 
In
te
rn
at
io
n
al
 N
G
O
 
Operating out of Australia: 
Oxfam, World Vision, Caritas 
Australia, CARE, Catholic 
Relief Services, Centru 
Edukasaun Civika Enclave 
Oecusse 
 Provide coordination between donors and NGO/CBO 
partners  
 Support and finance small CBOs and NGOs 
 Undertake monitoring, evaluation and learning (e.g. 
south-south exchanges)  
 Train NGOs on child protection and integration of 
gender 
 Lead partnership on CBA to climate change  
 Develop saving and loan scheme for farmers 
 Provide information, education and communication  
 Implement sustainable agricultural practices 
 Review the Community Action Plan, and risk and 
vulnerability assessments 
S
u
b
-N
at
io
n
al
 
L
o
ca
l 
G
o
v
er
n
m
en
t Head of Aldeia, Head of 
Succo, and Heads of (sub) 
District, Extension officers  
 Enforce customary laws by implementing sanctions  
 Integrate Tara Bandu and formal local regulations. 
 Oversee district level plans and budgets  
 Execute water, sanitation, infrastructure, electricity, 
agriculture projects 
L
o
ca
l/
C
o
m
m
u
n
it
y
 
N
G
O
 
 
International NGO Country 
offices: World Vision, Caritas 
Australia, CARE, Catholic 
Relief Services, Red Cross 
 Implement agroforestry, clean energy (stove, solar 
panel) and credit saving initiatives 
 Provide advice on seed selection, community action 
plan, and risk and vulnerability assessments 
 Establish community nursery centre  
 Dialogue with local leaders  
 Provide technical support on water and land 
conservation 
 Develop demonstration plots and community nursery 
centre 
C
B
O
 
Manan, Centro Tamasab Pah, 
Masnaen, Se’i Mafo Binipu, 
Topo Honis, Funibes 
 Establish permanent gardens and nurseries using 
sustainable agricultural practices  
 Implement crop diversification, horticultures, food 
storage/processing, tree planting and reforestation 
activities  
 Coordinate inter-communities learning visits 
 Review program activities - customary law for Tara 
Bandu, saving and credit systems  
 Develop practices to prohibit slash and burn and caging 
livestock, and protect the environment 
 Involve women in workshops 
 Undertake community risk and vulnerability assessments 
 Conduct training and provide technical assistance on 
terracing, A-frame methods, organic fertilisers, and 
pesticide use for farmer groups using climate analysis 
 Build relationship with community groups and leaders  
 Deliver informal environmental education for the young 
adults  
C
B
O
 -
 
In
fo
rm
al
 
Village groups, Church 
groups, Women’s groups 
 Lead formation of permanent gardens 
 Monitor informal regulations and permanent gardens 
 Identify community adaptation priorities  
 Determine rules for natural resource management and 
gender issues 
(Data sources: OPM 2010; Oxfam 2012b; 2013a) 
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The third key insight relates to the different roles of diverse stakeholder groups. Larger international 
NGOs appear to have a pinnacle role in development initiatives, interacting across scales as ‘bridging 
organisations’ between community, government and donor networks (see Fazey et al. 2010). NGO 
interactions both horizontally across the sector (with other NGOs) and vertically across governance 
levels are a bridging mechanism to help form: new associations (e.g. Small Grants Programme 
Steering Committee); project consortiums; learning networks (e.g. women’s savings groups); cross-
sectoral partnerships; political coalitions; social movements (e.g. promotion of Tara Bandu); and 
alliances that enable grassroots influence on (inter) national climate policy-making. Through various 
bridging mechanisms, these NGOs provide targeted assistance to different community groups to 
anticipate and respond to various climate change stressors (e.g. training, learning by doing, sharing 
of information and linking together different organisations). NGO-led interactions across scales 
appear to be motivated by the need to test a combination of adaptation solutions, work within 
community networks, respond to shifting vulnerabilities related to changing climate conditions, as 
well as advocate policy positions relating to climate change and livelihoods (e.g. lobbying for the 
establishment of a National Climate Change Centre within the Ministry of Agriculture, Forestry and 
Fisheries).  
The grassroots CBOs, on the other hand, act as community facilitators, apply contextual solutions, 
mobilise participatory adaptive responses and implement much of the bottom-up initiatives required 
to build climate resilient communities. The cross-scale bridging and facilitating practices of these 
NGOs and CBOs offer a flexible working approach in an environment where climate change 
initiatives are new and local information relating to environmental change is limited. Particularly in 
the context of development imperatives in least developed countries, these practices have the potential 
to be important for fostering collaboration: multiscalar institutional collaboration; co-operation 
between different organisations; adaptive capacity across governance scales; and system-wide 
resilience (Dodman and Mitlin 2013; Cole 2015). Given the bridging role of international NGOs in 
the country’s response to climate change, this case study is centred on one such organisation to 
explore how an adaptation program is increasing agricultural and livelihood resilience and resulting 
in synergistic mitigation goals. To address the challenge of weak institutional capacities of local 
partners, the Australian Aid CBA program has adopted a consortium governance approach to 
implement activities. This approach provides opportunities for informal CBOs to work with larger 
organisations, and for NGOs to provide targeted capacity building support relating to training, and 
project planning and monitoring processes. 
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Finally, the support for and sustainability of community-based climate change initiatives shows 
promise at the national level, yet there are a number of challenges to further engage sub-national and 
local institutions. There is little opportunity for the long-term engagement of Civil Society 
Organisations and community groups so they can share development lessons and experiences at the 
national level, due to an overcrowded development landscape and relatively weak political 
positioning of the climate change agenda across government departments. This is partially due to 
weak capacity within the government, structure and institutional support for community-based 
interventions and heavy reliance and influence of key bilateral/multi-lateral donors for funding new 
projects. Many of the national-level funding arrangements are made directly by donors with the 
national government, with limited input from and consultation with sub-national institutions. This has 
resulted in limited interactions between government agencies and community political processes, and 
international NGOs relying on limited funds for pilot or one-off interventions and engaging CBOs 
and communities through short-term, project-based informal platforms. 
5.5.2. Adaptation interventions to bolster agricultural and livelihood resilience  
Livelihood diversification and natural resource management are the main strategies for responding to 
climate variability and other stressors in Timor-Leste. Activities implemented by the CBA program, 
including key benefits, actors, required resources and capacities, and obstacles encountered are 
identified in Table 5-3. While the root causes of vulnerability can be complex and multi-faceted 
(Ribot 2014), often the most vulnerable in communities are those whose assets are exposed to climate 
risks, have weak risk management capacity, rely on subsistence agriculture or have limited access to 
decision-making, among other reasons (Smithers and Smit 1997; Heltberg et al. 2009). Therefore, it 
has been essential for community groups to participate in the CBA program to identify activities that 
will increase agricultural and livelihood resilience, targeting a mix of natural, social, human, physical 
and financial livelihood assets. Overall, reduced erosion, increased soil moisture, improved soil 
fertility, increased drought and flood tolerant seeds and plants, diversified livelihood options, and 
access to credit are the main positive outcomes identified in the interviews with the beneficiary 
communities in Viqueque and Oecusse districts.  
Generally, the activities targeted to develop agricultural resilience and improve food security included 
a combination of both on-farm and off-farm management practices. Interviews and field observations 
suggest that on-farm practices are largely characterised by practices that reduce external input and 
agro-chemicals and build on local knowledge. They included practices such as: biodiversity 
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conservation (land, forest and water); agroecology; crop diversification (e.g. promotion of seed banks, 
community nurseries and drought resistant crops); participatory vulnerability and capacity 
assessments using scientific and local knowledge; and the strengthening of socio-cultural activities. 
The most common measures implemented by the program in all the communities included river bank 
protection, reforestation, establishment of demonstration plots, shift from conventional cultivation to 
minimum tillage practices and diversifying food crops. Off-farm practices (linked to on-farm 
adaptation and mitigation practices) generated multiple livelihood benefits, improved farmer’s 
adaptive capacity, built partnerships and improved farmers’ access to local markets. The most 
common off-farm initiatives included the involvement of local authorities at the succo level, income 
generating activities, microfinance (savings and credit schemes), the promotion of small enterprises 
and local regulation (Tara Bandu).  
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Table 5-3. Potential for the CBA program interventions to improve agricultural and livelihood resilience  
Livelihood 
Asset 
Adaptation Interventions/Actions Benefits Actors 
Required Resources 
and Capacities 
Enabling and Limiting 
Factors 
N
at
u
ra
l 
 Reforest and plant perennial trees 
(mahogany, white teak and bamboo), 
permanent crops and hedgerows 
 Protect river banks  
 Use micro-watershed techniques 
 Establish demonstration plots and 
permanent gardens 
 Diversify food crops and horticulture 
 Utilise terracing techniques and A-
frame methods 
 Prohibit slash and burn, caging 
livestock 
 Use organic fertiliser 
 Soil and water 
conservation  
 More fertile soil 
 Soil moisture retention 
 Prevention of landslides 
and erosion 
 Diversity of crop 
produce 
 Village level food 
security 
 Shelter and cover for 
plants 
 CBA program 
staff 
 NGOs and 
CBOs 
 Farmer groups 
 Women 
 Government  
 Stakeholders at 
district and sub-
district level 
 Extension 
workers  
 Farming 
knowledge  
 Skills and 
technology 
 Updated climate 
information and 
use of science 
 Training and 
information on 
adaptation best 
practices 
 Geographical 
diversity of 
demonstration sites 
 Staff capacity 
 Support of village 
elders 
 Confidence of 
community 
 Slash-and-burn, 
shifting cultivation 
S
o
ci
al
 
 Local regulation on violence against 
women 
 Promote women’s participation in 
farming activities and business 
management 
 Facilitate village gatherings and 
meetings with the government 
 Ensure community gatherings via 
screening of films in the evenings  
 Create a national permaculture 
movement 
 Increased ability and 
participation of women 
in decision-making 
 Increased awareness of 
climate change impacts 
and adaptation strategies 
 Women’s 
groups  
 Youth groups 
 Community 
members 
 NGOs and 
CBOs 
 Communication 
platforms 
 Awareness 
materials  
 Women facilitators  
 Support from 
traditional leaders 
H
u
m
an
/ 
C
u
lt
u
ra
l 
  
 Training of famers - organisational 
management; administration; finance; 
profit-sharing mechanisms 
 Improve learning and sharing 
opportunities - online tracking system; 
 Improved capacity to run 
the UBSP scheme 
 Increased productivity of 
farms  
 Youth and high 
school students 
 Women’s 
groups 
 Farmers 
 Availability of 
extension officers 
 Access to program 
areas e.g. 
transportation to 
highlands 
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Livelihood 
Asset 
Adaptation Interventions/Actions Benefits Actors 
Required Resources 
and Capacities 
Enabling and Limiting 
Factors 
guidelines; joint field visits and 
discussions with local authorities 
 Reinforce and strengthen Tara Bandu 
(traditional laws) to protect natural 
resources  
 Encourage adaptive management and 
explore existing challenges of 
adaptation activities  
 Provide technical assistance on 
terracing, A-frame methods, and 
organic fertiliser and pesticides 
 Improved monitoring 
and evaluation of 
adaptation activities  
 Strengthened traditional 
laws to address poor 
land use practices 
 Shared climate data and 
adaptation practices  
 Extension 
officers 
 Government 
 NGOs and 
CBOs 
 Limited financial 
skills and literacy 
 Dependency 
mentality 
P
h
y
si
ca
l 
 Introduce improved seed varieties and 
saplings. 
 Selection and breeding of rice, maize 
and vegetables acclimatised to higher 
temperatures 
 Construct nurseries 
 Reconstruct roads 
 Dredge rivers  
 Fence areas with hedgerows 
 Flood protection 
 Seeds and plants that are 
tolerant towards extreme 
rainfall and drought 
 Improved nutrition, food 
security 
 Reliable farm outputs 
 
 NGOs and 
CBOs 
 Farmer groups 
 Financial 
resources 
 Equipment and 
hardware 
 Understanding of 
adaptation practices 
 Ownership of 
Community Action 
Plans 
F
in
an
ci
al
 
 Establish saving and credit system 
(UBSP)  
 Diversify market chain of farm 
produce via local food processing 
 Support the development of small 
business enterprises e.g. production of 
drinks from ginger, wild grass and 
carrot; small grocery stores; 
traditional weaving 
 Access to credit  
 Provides safety nets 
during difficult times 
such as harvest failures 
 More reliable income 
source 
 Improved livelihood and 
farm assets 
 
 NGOs and 
CBOs 
 Women’s 
groups 
 Farmers 
 Access to market 
 Trained 
entrepreneurs 
 Community spirit  
 Limited private 
sector involvement  
 (Sources: Interviews and field observations; Oxfam 2010; 2012a; 2012b; 2012c; 2013; AusAID 2011) 
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In terms of bolstering livelihood resilience, the CBA program enhanced a number of livelihood assets. 
Interviews with NGOs and CBOs revealed that social capacity development in the CBA program was 
promoted via village gatherings, meetings and social events (e.g. screening of movies on climate 
change). To better engage with youth, the program hosted a series of events at the 2012 Perma Scout 
Timor-Leste Camp. The events included workshops, trainings, exhibitions and art performances to 
increase awareness of climate change. More than 600 youth from 13 districts in Timor-Leste and 229 
local and international volunteers attended the event (Oxfam 2013a). Interviews with community 
groups and NGO partners provided evidence that field-based training-of-trainers, learning and 
sharing of conservation practices and education amongst women have benefited local social and 
human capacity. More women (compared to program base line) have participated in village level 
decision-making processes, farming and home gardening activities, food processing, business 
management (e.g. assuming the role of secretary or treasurer) and community development initiatives. 
Some women farmers have also been engaged as community champions to promote gender issues 
and motivate other women.  
A key local cultural asset is the widely-held practice of Tara Bandu, which is the traditional norm 
around the protection of natural resources, which has informed the CBA program. The custom not 
only preserves nature but also regulates day-to-day social activities and is a major tool for conflict 
prevention and resolution relating to resource use and ownership. NGOs, in partnership with local 
government, have taken initiatives to formalise local agroecology and conservation practices of 
succos under national regulations to integrate traditional ecological knowledge within government 
regulations. As a result, the Government of Timor-Leste has strengthened the customary law of Tara 
Bandu as a community-based approach to protect carbon stocks and secure livelihoods (Cardinoza 
2005) across the country by establishing a designated department and recognising it in the national 
constitution. Tara Bandu has been promoted by the UNFCCC (2014a) as a best practice for 
establishing legislation and developing guidelines for the use of indigenous and traditional knowledge 
and practices for adaptation to climate change.  
In terms of physical assets, common adaptation measures have focused on soft infrastructure such as 
improved seed varieties, construction of community nurseries, fencing areas and reconstruction of 
roads to prevent flooding. The Centru Edukasaun Civica Enclave Oecusse, in partnership with Caritas 
Australia, have established nurseries in ten community groups to promote the use of locally available 
food seed varieties (selected by communities) that can thrive in variable weather conditions (Oxfam 
2013a).  
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Smallholder farmers in Timor-Leste have very limited financial resources, and as such the program 
established microfinance schemes, helped to diversify markets for farm produce, and supported the 
development of small business enterprises. The savings and credit system was developed by Oxfam 
and partners to diversify livelihoods assets away from a reliance on agriculture. Subsequent savings 
and credit groups have been established in thirty community groups (out of 121 that are a part of the 
CBA program), which can provide financial resources to farmers during droughts and floods. The 
microfinance scheme is complemented with training on organisational management, administration, 
and finance and profit-sharing mechanisms (Oxfam 2013a).  
5.5.3. Synergies and conflicts between climate change adaptation and mitigation 
A matrix of synergies and conflicts between adaptation and mitigation in the CBA program was 
developed from the adaptation and mitigation framework (Jarvis et al. 2011), literature (e.g. Smith et 
al. 2007), and results from the national workshops and field observations. The matrix results (see 
Table 5-4) show that all of the applied adaptation practices have some form of interaction with GHG 
mitigation. The adaptation measures implemented by the CBA program to manage croplands, soil 
and water, and restore degraded land have mitigation potential, with two instances of potential 
conflict (explored below). The matrix analysis suggests a largely synergistic relationship between 
land/agriculture, natural resources and water adaptation measures and their corresponding GHG 
mitigation potential – increased soil/atmospheric carbon sequestration, reduced emissions, soil 
nitrification and reduced use of fertilisers. When compared to institutional adaptation strategies and 
food security interventions (Tables 5-2 and 5-3), similarities emerge between both and adaptation and 
mitigation actions – they both rely on finance, technology, access to climate information, knowledge 
and skills and institutions for optimal effectiveness.  
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Table 5-4. Adaptation-mitigation synergies and conflicts matrix  
 
Key: ‘+’ = a positive effect (synergy); ‘-’ = a negative effect (conflict); ‘+/-’ = uncertain and may change over different scales/time; ‘0’ = no relationship. The 
synergies and conflicts may vary among field locations and spatially. 
  Adaptation Measure Mitigation Potential 
Type Benefits 
 
 
Management  
Option 
Crop 
resilience 
against 
climate 
variability 
and change 
Soil fertility 
/ water 
holding 
capacity / 
erosion 
Yield 
variability 
under 
frequent 
droughts 
Livelihood / 
crop 
diversification 
 
Soil carbon 
storage 
Reduce 
nitrogen 
fertiliser 
Nitrification 
inhibitors 
Carbon 
sequestration 
and reduced 
carbon 
emissions 
C
ro
pl
an
d 
m
an
ag
em
en
t 
Climate forecasts and science + 0 0 + 0 0 0 + 
Improve crop varieties or 
types (e.g. seed selection, 
transplant and nurseries) 
+ 0 + + + 0 0 0 
Change planting dates + 0 + + 0 0 0 0 
Improve crop rotation/rotation 
with legumes 
0 + + + + 0 + + 
Use cover crops/trees/contour 
hedgerow 
+ +/- +/- + + 0 0 +/- 
Appropriate use of organic 
fertiliser and manure 
+ + + + + + 0 0 
Food processing 0 0 0 + 0 0 0 - 
Agroforestry 0 + + + + + 0 + 
Crop insurance 0 0 0 + 0 + 0 0 
Improve storage of grain and 
seeds  
0 0 + + 0 0 0 0 
Household level biogas systems  0 0 0 + 0 0 0 + 
Reduce or zero tillage 0 + + + + 0 0 0 
S
oi
l a
nd
 w
at
er
 
m
an
ag
em
en
t Water harvesting + + + + 0 0 0 + 
Drip irrigation 0 + + + 0 0 0 +/- 
A-frame terracing + + + + 0 0 0 + 
Mulching and composting 0 + + + + 0 0 + 
R
es
to
ri
ng
 
de
gr
ad
ed
 
la
nd
s 
Apply nutrient amendments 0 0 + 0 0 0 0 + 
Afforestation and revegetation 0 + + + + 0 0 + 
Rehabilitation of degraded crop 
land 
+ + + + + 0 0 + 
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Amongst other management strategies, the use of organic fertiliser and manure, agroforestry, 
rehabilitation of degraded crop land, afforestation and revegetation and use of A-frame terracing 
offers the greatest potential for cost-effective mitigation options, with synergies between each of 
these.  Many of the synergistic measures are often adopted by farmers for reasons other than GHG 
mitigation, with many farmers identifying income, livelihood and crop diversification as primary 
benefits resulting from many of the measures. These synergistic effects and co-benefits vary across 
succo’s and are subject to local climatic, growing and geographic conditions. For example, income 
and livelihood was less commonly mentioned as a co-benefit in Oecusse due to remoteness from 
markets. Such ‘win-win’ strategies within agricultural systems, described by Jarvis et al. (2011) as 
disjointed adaptation measures, also require careful analysis for any potential trade-offs and conflicts.  
The matrix analysis showed two potential conflicts between M&A interventions which are discussed 
in detail below: food processing and use of cover crops. The first conflict results from the promotion 
of food processing activities to diversify livelihood options and generate income. This has included 
the production of crackers (snacks) as a marketing strategy and a means to preserve crops. So far, 
over 150 people have been trained in processing local crops such as banana and tubers into cakes and 
crackers (Oxfam 2013a). Processing local agricultural crops into marketable products is considered 
to be an energy intensive activity and can potentially increase the use of traditional fuel sources such 
as kerosene, firewood and charcoal. To combat this issue, Phase 1 of the CBA program trialled 
household level biogas systems in two villages to reduce firewood consumption (Oxfam 2010). 
However, the implementation of the biogas trials has ceased since the commencement of the more 
recent program and due to donor funding requirements. 
The second conflict relates to the use of cover crops/trees – rows of interspaced permanent and 
perennial trees that are planted in rice and permanent gardens, which compete for limited arable space 
and water on slopes. In districts experiencing increases in extended dry periods, such as Manafahi, 
Covalima, Baucau and Ermera (southern and northern slopes of Timor-Leste), increased cover crops 
may reduce available soil water and thus negatively affect crop yields (see Smith and Olesen 2010). 
An additional issue associated with the use of cover trees relates to their periodic maintenance on 
farms. Coupled with the demand for cheap energy, cover crops on farms could become behavioural 
motives for deforestation and landscape degradation (e.g. trees subjected to slash-and-burn and wood-
fuel for cooking). Such behavioural change is difficult to predict amongst smallholder farmers. 
Hence, to compensate for any negative behavioural change and competition with water resources, the 
CBA program: implemented agroforestry techniques, conservation farming and terracing for food 
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and fodder production; ran awareness campaigns; and promoted the use of organic fertilisers. These 
combined measures have improved water infiltration, redistributed water in the soil profile, and 
provided crops with greater water availability and communities with sustainable food production (see 
Bayala et al. 2008; Ma et al. 2009). These integrated techniques, while important as short-term coping 
measures, may become more crucial during drier conditions in the future, especially in the sloping 
farms, overgrazed eroded hillsides and more marginal lands that are also subject to slash-and-burn 
subsistence agriculture (Molyneux et al. 2012). Much of Timorese land is sloping, with some high 
elevation plateaus (such as around Gariuai in Baucau and the lake Iralalaru plain in Los Palos) and 
are subjected to slash-and-burn subsistence agriculture. Trees are an important source of fuel across 
rural Timorese communities and frequently subject to deforestation (see Molyneux et al 2012). 
Research informants identified that slash and burn agriculture was environmentally destructive 
compared to options such as conservation farming, high yield varieties and catchment protection. 
These options increased labour efficiency and reduced the need for slash and burn farming. It is quite 
common on sloping land, and by reviving traditional practices and Tara Bandu, some success has 
been observed in program sites and demonstration areas. 
While some studies suggest that cover trees may require additional water and decrease in yield with 
more shade when trees are planted in water-scarce areas conflicting with local water uses (FAO 2008; 
Matocha et al. 2012), others show an increase in yield at intermediate levels of shade and improved 
availability of water for annual crops (Soto-Pinto et al. 2000). Iiyama et al. (2017) conclude from a 
study of tree adoption on farms in semi-arid and sub-humid Ethiopia that the choice of cover trees by 
smallholders that access to market, improved extension services and livelihood benefits are critical 
to facilitate adoption of appropriate cover trees. There is, however, consensus that research is required 
to understand the implications of shade management in consideration of both environmental and 
institutional factors that affect crop yield (e.g. soil quality, organic matter, precipitation and crop 
variety) as well as trade-off points when climate extremes increase (Lin et al. 2008; Versteeg et al. 
2017). 
5.5.4. Policy implications and next steps for balancing agriculture, adaptation and mitigation 
The results from interviews, field observations and matrix analysis suggest that there are three 
management approaches to help maximise synergies between adaptation and mitigation strategies at 
the local level, while also benefiting crop production. These include: (1) a mix of built and natural 
infrastructure; (2) integrated land, water and soil management practices; and (3) a combination of on-
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farm and off-farm community-centred instruments. Operationally, the CBA program used an optimal 
combination of different management practices that has helped to operationalise M&A interventions.  
Overall, the CBA program has used a mix of built infrastructure linked to ecosystem functions to   
rehabilitate micro-watersheds and protect springs. As an example, five community groups in 
Hauboni, Quantua and Quatenes are using techniques such as checking dams (to capture water and 
soil), mini ponds, filtration wells, water channels and terracing (Oxfam 2012c; 2013). These low 
carbon water infrastructure and cost-effective natural solutions support natural habitats and bio-
sequestration. Furthermore, springs that provide water to households have been protected as a result 
of the rehabilitation of watersheds. The appropriate mix of natural infrastructure and conventional 
built infrastructure (e.g. dams, reservoirs and canals) have brought multiple benefits to communities, 
both supporting the delivery of clean water, improved habitat and ecosystem linkages, as well as bio-
sequestration functions.  
Where the protection of water sources under the CBA program has used a mixture of methods, the 
response to future longer dry periods and more intense rainfall events has relied on the conservation 
of ecosystem services via integrated land, water and soil management practices (commonly termed 
ecosystem-based adaptation). Communities in Oecusse and Covalima have used integrated terracing 
(in sloping areas), composting, and mulching mixed with the planting of perennial trees in watersheds, 
hedgerows, while diversifying their livelihoods benefits beyond risk reduction components of the 
program. These integrated approaches used by the communities are not only cost effective but also 
flexible, effective and can be implemented immediately as demonstrated in this study. A combination 
of interventions may therefore enhance synergistic benefits while reducing risks arising from 
conflicts.  
The IPCC fourth assessment report indicates that implementing synergistic adaptation and mitigation 
actions depends on people’s capacities as well as incentives to drive behavioural change (Klein et al. 
2007). In the CBA program, a number of formal and informal instruments were used to facilitate 
behavioural change, despite the absence of large-scale incentive-based mechanisms. The key formal 
and informal instruments to drive behavioural change in the communities included the practice of 
traditional norms (e.g. Tara Banda), financial instruments (e.g. savings scheme), law (e.g. 
environmental regulations), methodological tools (e.g. on-line monitoring and evaluation tool, 
gender) and research (e.g. climate change scenarios, reports). An important aspect has been the 
development of Community Action Plans in 25 villages (Oxfam 2013a). These plans are locally 
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prioritised adaptation interventions by farmers using their knowledge on local vulnerabilities to 
climate risks. They are then reviewed by community farmer groups and NGOs using climate change 
risk scenarios to develop strategies to address these risks. The CBA program worked in a consortium 
partnership to coordinate program interventions with other organisations across different governance 
levels. A range of adaptation and mitigation actions in the Community Action Plan have been 
implemented by different partners, some of which are beyond the timeframe and outcomes of the 
CBA program. While CBA is a fairly new approach to addressing climate change impacts in Timor-
Leste, working across different levels is resulting in best practices, replication across different 
community sites, and mainstreaming of climate change across policy and program process. For 
instance, program stakeholders have also integrated on/off-farm practices with other risk management 
activities such as awareness raising and education, and in some cases with rural development policies 
e.g. Succo Development Plans, Programa Nasional Dezenvolvimentu Suku or National Program for 
Village Development (McClean 2014).  
Although the Timor-Leste CBA program was not typically designed for the purpose of creating 
synergies between adaptation and mitigation, the ‘optimal mix’ of M&A interventions (Klein et al. 
2007) is useful in understanding characteristics of innovative and complementary adaptation 
strategies within community level farming systems. These grassroots level interventions are useful 
for agricultural productivity and food security strategies to develop community resilience to a 
changing climate with a high potential for mitigation benefits (Stringer et al. 2009).  
Important policy considerations for facilitating climate-resilient agriculture and integrated strategies 
from this study include the following:  
a. Improve community capacity to plan and implement measures: Training smallholder women 
and men farmers to select the most appropriate mix of responses to climate change is required. 
There is also a need to support capacity building of local non-government and government 
stakeholders to plan and implement adaptation, mitigation and food production measures 
targeting smallholder producers.  
b. Develop systematic climate models and forecasts: There is an urgent need for improved 
localised climate modelling and forecasting which can provide a basis for informing farming 
practices and implementing adaptation responses. Targeting smallholder farmers, assessments 
of exposure and sensitivity should systematically integrate options to increase agricultural 
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productivity and reduce GHG emissions, while enabling adaptation to climate change (using 
applied science approaches, local knowledge and experiences). 
c. Improve regulation and adoption of alternative farming practices: Some farming practices 
(e.g. slash-and-burn farming) are associated with high GHG emissions and in some cases need 
to be better managed using local and customary regulations while providing environmentally 
benign alternatives. Other farming practices should be promoted including for example 
conservation farming, organic agriculture, intercropping, catchment protection, and the 
adoption of high yield crop varieties.  
d. Increase low-cost technology investments: Low-cost M&A techniques include practices of 
smallholder farmers that build on local capitals, available resources for use/repair, 
organisational skills, participation of community groups, and have greater chance to become 
socially sustainable options. Readily available low-cost and hybrid technologies are needed 
for communities to improve on-farm and off-farm efficiencies, smallholder farmer 
experimentation, increase GHG abatement (e.g. clean energy sources), and build adaptive 
capacity and resilience in the agriculture sector. Natural and built infrastructure technology 
solutions would need to consider and target land and water issues, equipment, crops and 
labour demands, as well as livestock and food processing needs.  
e. Improve adequate and sustainable financing: Scaling-up synergistic interventions require 
considerable investment in CBOs, locally-appropriate practices and technologies that can 
deliver both livelihood and ecosystem benefits. One-off and standalone community-based 
interventions should be accompanied with a strong culture of ‘experimental learning’ and 
sharing of lessons, where the national and international institutions creating policy engage 
directly with NGOs and CBOs.  
f. Enhance collective interventions: Improved coordination between institutions (local, district, 
national and international stakeholders) to encourage complementary policy portfolios in 
working towards climate-friendly farming systems. New policies and programs should make 
building relationships, networks and partnerships across different governance levels the 
cornerstone of community-based initiatives. 
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A key question that emerges from the current study is whether the synergistic measures identified 
through the matrix analysis are achieving the necessary levels of required adaptation and mitigation 
within the Timor-Leste agriculture sector. With the uncertainties associated with climate scenarios, 
the different scales of synergistic impacts (spatial, temporal and institutional), unanticipated local 
level impacts and the complexity of Timor-Leste food systems, means that some synergistic measures 
may not necessarily represent a wise investment. Furthermore, while the focus of this study was on 
synergies/conflicts within the agriculture sector, the synergistic benefits of adaptation and mitigation 
may be different in other sectors or ecosystem settings (e.g. coastal, river basin, forest). It is likely 
that research on interactions and climate-resilient food systems will show how to more closely 
integrate adaptation and mitigation interventions in development programs.  
5.6.Conclusion: Promoting joint adaptation and mitigation actions  
The key adaptation interventions in the Timor-Leste CBA program affecting mitigation co-benefits 
include practices that improve soil fertility and moisture, increase soil carbon storage, reduce soil 
degradation, increase crop diversification and rotation, and improve land management and 
conservation strategies. As this study has shown, adaptation strategies at the community level are 
being implemented either through making adjustments to farming practices or system-level changes 
to the agriculture sector.  
The analysis of the inter-relationships between M&A has revealed a number of ways to promote the 
effective implementation of integrated actions. They include agroforestry, agro-ecology, an optimal 
mix of built and natural infrastructure, integrated land, water and soil management practices, a 
combination of formal and informal community-centred instruments, developing farmer capacities to 
adapt and mitigate, institutional coordination for managing and financing adaptation, and inclusive 
governance structures. Integrated practices intended to increase agricultural production, reduce risk 
and increase carbon sequestration should therefore include an appropriate combination of flexible 
measures, including natural resource management. However, scaling-up potential synergistic 
initiatives to increase resilience in the agriculture sector remains a challenge due to scarce resources, 
incomplete knowledge and competing livelihood priorities.  
This chapter has demonstrated that the combination of appropriate participatory measures can help 
operationalise the linkages between adaptation and mitigation and increase crop yield within an 
increasingly dynamic and complex food system. A key feature of the CBA program has been the 
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successful implementation of strategies using cultural practices and knowledge via participatory 
approaches (especially at succo levels). Participatory approaches such as risk and vulnerability 
assessments should involve a range of institutions, monitoring and evaluation components and 
learning exchanges to channel support and learning across different governance levels. Many farmers 
in the climate-resilient demonstration sites have access to flexible management practices that can 
improve food security. Conversely, the decisions about adopting adaptation and mitigation strategies 
are usually made by individual farmers in the context of how it will benefit their livelihoods and food 
production. Appropriate incentives at the local level can assist in making the most appropriate and 
effective choices. Furthermore, the synergies provide no guarantee that resources will be used in the 
most efficient manner while seeking risk reduction interventions.  
The Timor-Leste CBA program provides useful insights into the inter-relationships between 
community-based climate change practices and institutions beyond local boundaries, which are 
crucial for ensuring ‘triple-win’ benefits in the agriculture sector (i.e. adaptation, mitigation and food 
production). The learning from this program is that synergistic benefits of adaptation interventions 
are multi-scalar and highly dependent on the strategic engagement of institutions across different 
governance scales that shape access to technology, resources and knowledge. However, to explore 
case specific inter-relationships between adaptation and mitigation, including the role of the multiple 
institutions (e.g. private sector), further research is required on models for evaluating power relations, 
cost-benefit analysis of integrated interventions (marginal abatement cost curve) and monitoring 
impacts of interventions. Key questions relate to how well synergistic actions can be implemented to 
ensure coordination between different governance levels as well as what trade-offs are associated 
with integrated actions and stand-alone interventions.  
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Chapter 6.  Gendered vulnerabilities of smallholder farmers to climate change 
impacts in conflict-prone areas: A case study from Mindano, the 
Philippines 
Chandra, A., McNamara, K.E. and Dargusch, P. 2016. Gendered vulnerabilities of smallholder 
farmers to climate change impacts in conflict-prone areas: A case study from Mindano, Philippines. 
Journal of Rural Studies 50: 45-59.  
6.1.Chapter Summary  
Smallholder farmers contribute significantly to Philippine’s agriculture industry and food security, 
and yet they are often the most vulnerable to climate change, variability, and socioeconomic impacts. 
Despite this, limited evidence exists on the ways in which they are vulnerable, and if such 
vulnerability differs between subsistence women and men farmers in Philippines, particularly in 
conflict-prone areas. This research aims to fill this gap by: examining how climate change is 
impacting smallholder farmers; and exploring how climate variability and change is affecting women 
and men smallholder mixed farming landscapes. Using Mindanao, Philippines as a case study, this 
study utilises focus groups discussions (n=14) and interviews (n=77) from February to August 2015 
for research investigation. Due to its historical and on-going conflict situation, Mindanao represents 
one of the most complex environments to foster climate change solutions in Philippines.  This chapter 
discusses that climate change interacts strongly with conflicts to increase vulnerability of smallholder 
farmers resulting in loss of livelihood, financial assets, agricultural yield and cycle of debts. Women 
and men are affected differently, resulting in changing farming patterns and coping strategies.  
Women, are more disadvantaged, and tend to farm in smaller plots, work shorter hours or limit to 
cash crops. Moreover, extreme climate events in conflict-prone agrarian communities subject women 
to migration, increased discrimination, loss of customary rights to land, resource poverty and food 
insecurity. The most important finding from the Philippines case centres on the increasing burden of 
loss and damage on smallholder farming systems as a result of climate and extreme events. The 
Philippines case therefore provides useful insight to policy makers and practitioners on how the 
gendered dimensions of vulnerability to climate change impacts in agriculture-dependent 
communities that are affected by long-standing conflict and social problems. 
 154 
6.2.Introduction 
Globally, women comprise on average 43% of the agricultural labour force (FAO 2011) yet despite 
their significance, their livelihoods, rights and socioeconomic status are weakly asserted compared to 
men (Terry 2009). Structural inequality and disempowerment undermines their ability to respond to 
climate change and food security (Demetriades and Esplen 2008). Climate change is expected to 
disproportionately affect women smallholder farmers by perpetuating gender inequalities and 
exacerbating the social-economic and political risks that farmers face (Tschakert 2012Climate change 
research focusing on gender dimensions and differential risk has studied the close link between 
gender equality and climate change, especially in rural farming settings where women have limited 
access to clean energy, technical assistance to irrigate their crops and lack low-cost agricultural inputs 
and capital (FAO 2011). While climate change threatens the ability for farmers’ own food security, 
women farmers are often further disadvantaged due to discriminatory policies, belief and practices, 
and retracted access to livelihood resources (Arora-Jonsson 2011).  
The gender dimensions of climate change and food security have been discussed in development 
literature and practice for decades. Yet the confluence of climate change with socio-economic 
realities confronting vulnerable communities in conflict-prone areas is weakly understood (Omolo 
2010). Insights from the human security and climate change literature indicate that climate variability 
and change intersects with conflicts resulting from ethnic and political factors to increase 
vulnerability to food price volatility, migration, crop failures, natural disasters and land grabs (Barnett 
and Adger 2007; Reuveny 2007; Theisen et al. 2013). Humanitarian responses and climate change 
policies in conflict-prone agrarian communities emphasise gender responsive development (Brauch 
et al. 2011). Yet long-term climate change interventions in conflict-prone areas are limited given the 
political sensitivities of operating in conflict zones (Hsiang et al. 2011). Even fewer interventions 
have focused on addressing the gender dimensions of development and humanitarian interventions 
compounded by the socio-cultural complexity for women and marginalised ethnic groups to assert 
their rights in conflict areas (MacGregor 2009). Development interventions in highly vulnerable and 
conflict-prone communities have made sure to include a mix of: i.) tools, guidance and methods for 
analysing sex-disaggregated impacts (Brauch et al. 2011); ii.) gender analysis in programme designs 
and implementation (Schipper and Pelling 2006); and iii.) livelihood interventions through 
humanitarian and disaster response (Thomas and Twyman 2005). Often, development interventions 
have weakly accounted for the structural inequalities resulting from social issues, resulting in 
addressing the mere symptoms of climate change and disaster risks as conceived via rapid analysis 
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of gender identity and differences driven by the humanitarian sector (Ribot 2014). Feminist scholars 
and practitioners like Moser (2009) and Alston (2015) have therefore called for renewed approaches 
to addressing gender inequality of climate change impacts in subsistence smallholder farming with a 
focus on systematic risks. Likewise, owing to gender gaps and inequality, the agriculture sector is 
underperforming in many fragile states. A likely reason being that women farmers do not have equal 
access to the resources and opportunities they need to be more economically productive (FAO 2011) 
and understanding of gendered impacts of climate change at particular places and community scales 
is scarce (see Carr and Thompson 2014).  
This chapter aims to contribute to an understanding of climate vulnerability in remote agrarian 
communities by specifically investigating i.) how climate change is impacting smallholder farmers; 
and ii.) how climate variability and change is affecting women and men smallholder mixed farming 
landscapes in conflict-prone areas. The study was carried out in Mindanao, Philippines which is one 
of the most climate vulnerable countries due to an increasing incidence of extreme and slow onset 
weather events (Kreft and Eckstein 2013; Garschagen et al. 2004). Approximately 12.27 million 
people are employed in the Philippines agriculture industry (FAO 2011) and with as many as 3.12 
million women across the sector (DA-BAS 2012). 
Mindanao was selected for the study on the basis that it has been subjected to historical and recurrent 
conflicts that have left the region vulnerable. This chapter first reviews recent literature on gender 
dimensions of climate change in rural agrarian communities, followed by a description of the case 
study. The method used a range of qualitative tools to investigate the research questions, described in 
Chapter 3. Finally, the chapter analyses and discusses sensitivity and ability of women and men 
framers to respond to climate change alongside other stressors in Mindanao. The lessons from this 
chapter can facilitate implementation of gender responsive climate change programs in rural farms to 
lessen the impacts of multiple climate and non-climate shocks, particularly those specific to women. 
6.3.Theoretical perspectives on gender, conflicts and climate change in rural agrarian 
communities  
Literature on the gender dimensions of climate change in agrarian settings highlights three key 
theoretical perspectives. First, the structural conditions that underlie vulnerability combine with risk 
due to climate change to widen the agricultural resource gap for women farmers. Women and men in 
developing countries experience climate change differently (MacGregor 2009; Fisher and Carr 2015). 
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This is because environmental, social, cultural, institutional, economic, poverty and health risks 
intersect with climate change in a variety of ways to co-produce gender-differentiated vulnerability 
(Ribot 2014). Shiva’s (1989) work indicates that the distribution of risk is deeply political, resulting 
from inequitable distribution of rights, resources (financial and educational) and power structures that 
compound the effects of climate change on women. The unequal distribution of resources among men 
and women – including access to water, farmland and economic opportunity – is a major driver of 
conflict in areas as diverse as Afghanistan, Myanmar, Thailand and Philippines (FAO 2011). 
Emerging case studies, building on Shiva’s analyses of identity and differences, identify a number of 
structural issues: significant impacts of natural hazards on women (Neumayer and Plumper, 2007; 
Ernason 2014); weak capacity to recover quickly from recurrent disasters (Chandra and Gaganis 
2015; Enarson and Fordham 2001); lack of access to land rights, agricultural credit, extension 
services, ICT tools, social protection (Nussbaum 2000; Buechler 2009; FAO 2011; Sultana 2013; 
Shah et al. 2013;Tall et al. 2014); and women subject to cultural barriers when responding to climate 
impacts (Zake and Hauser 2014; Alston 2015). Furthermore, social exclusion and discrimination of 
women farmers are often perpetuated by formal policies, legislation, and customary laws (e.g. land 
ownership). Social exclusion and discrimination results from the low representation of women and a 
poor understanding of the gendered impacts of climate change within institutions. This has resulted 
in the provision of poor agricultural finance and extension services to women farmers, thus negatively 
impacting on their productivity and adaptive capacity (Tiruneh et al. 2001; Akresh 2008). For 
example, compared to men smallholders, the share of women smallholders who can access credit is 
5-10% lower in most countries (FAO 2011). Scholars conclude that structural inequality is often due 
to social differences, gendered patterns of labour and responsibility, and repressive cultural rules and 
norms. These factors co-produce differentiated and distinct vulnerabilities (Carr 2008) that constrain 
women’s ability to adopt new technologies and practices and actively participate in agricultural 
markets. More recent literature has called on resilience building and transformative adaptation 
(Pelling et al. 2015) to address distinct underlying and root causes of socio-economic vulnerability, 
particularly as they pertain to women and the vulnerable.  
Second, while a gendered analysis of climate impacts is useful, women’s pivotal role in facilitating 
climate change action has been under researched. Women in agrarian settings are well positioned to 
find risk adverse solutions and fostering social and behaviour change necessary for adaptation and 
mitigation. New literature links distinct and valuable knowledge of women and men on agricultural 
practices and how they choose to adapt to the adverse impacts of climate change differently (Sultana 
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2010; Salleh 2014; Jost et al. 2016; Buechler and Hanson 2015). Alston (2015) notes that knowledge 
derived from their maternal circumstances, social networks and place-based environmental 
conditions can help women better respond to environmental change, disaster emergencies and manage 
agricultural livelihoods. Women’s leadership role in local environmental issues, agriculture and 
adaptation is pivotal to political action on climate change. The rise of women’s grass roots social 
movements and representation in leadership positions have been used by feminist scholars to make 
convincing arguments on the positive leadership and representation of women in decision-making 
bodies (Gaard 2015; Routledge 2015). Examples include the Greenbelt Movement in Kenya and 
Chipko movement of the Garhwal Himalaya in India. Other studies confirm that the mitigation and 
energy policies largely favour men whereas adaptation is perceived by policy makers as favourable 
to women (Norgaard and York 2005; Nugent and Shandra 2009). Ergas and York (2012) point out 
that higher political status of women in state environmental protection is a necessary prerequisite to 
overcoming the gender gap in adaptation and mitigation actions, particularly on issues such as per 
capita greenhouse emissions reduction, food security, urbanisation, industrialisation and democracy. 
Third, despite increasing research on feminist perspectives, climate policy has weakly integrated 
gender issues (Alston et al. 2013). Although finance and policy mechanisms have had varying degrees 
of gender sensitivity, much work remains to be done to engender the larger global climate change 
policy agenda. For example, the Green Climate Fund has adopted a Gender Action Plan in 2015. The 
plan seeks to mainstream gender considerations from the fund’s scope to beneficiaries, ensure gender-
balanced representation in the fund’s decision-making bodies, and encourage institutionalised gender 
monitoring and evaluation mechanisms in mitigation and adaptation projects (GCF 2015). The gender 
sensitive nature of climate policies is not only reflected in their institutional and procedural 
arrangements, but also in their substantive commitments on gender equity, and prioritising the socio-
political factors that challenge women’s status quo of women rights. This will be evident through a 
gender balance within climate change policy-making and gender equity considerations on climate 
finance, renewable energy and adaptation issues (Harvey 2015). To this effect, local level sex-
disaggregated data on the interaction of multiple vulnerability factors of women and men smallholder 
farmers and gender-differences in agricultural livelihood responses is needed.  
One of the consequences of climate variability and change is the negative implications on peace, 
security and conflicts. Studies on climate change and conflicts remain controversial, with few 
empirical cases finding strong links between consequences of precipitation and temperature 
anomalies, weather-related natural disasters and armed conflicts. Scholars have attributed rapid-onset 
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disaster events (droughts, storms, floods, food shortages) as potential drivers of violent conflict, 
increased national security measures, political regime changes and population displacement (Homer-
Dixon 1991; Barnett 2003; Barnett and Adger 2007). For example Theisen (2012) found increased 
incidences of social violence and communal conflict following wet periods in Kenya. Others conclude 
that extremes of slow-onset events such as El Niño and La Niña increase the probability of new civil 
unrests in the tropics (Hsiang et al. 2011). In contrast, other studies have dismissed the connection 
between climate change and conflict, suggesting that political and economic factors are more 
influential than local level demographic/environmental factors (Raleigh and Urdal 2007). While it is 
climate change and variability cannot be singled as a cause of conflict, literature almost universally 
agrees it has the potential to exacerbate conflict in conjunction with other socio-political factors. 
Further to the above, there is some degree of certainty that environmental change on scarce land and 
water resources have increased the risks of violent conflict in fragile states. Catastrophic 
environmental impacts on scarce natural resources such as land degradation, freshwater inavailability, 
and changing population density increase the risks of violent conflict (Zhang et al. 2007). Most 
frequently cited impacts of climate change and conflicts are migration, displacement of communities 
and its socio-cultural consequences. For example, the Foresight report (2011) concluded that climate 
change will likely trigger out-migration from vulnerable regions and amplify current urbanisation 
trends. While scholarly uncertainty remains regarding the role that climate variability and change 
play among the many drivers of migration and conflict, cases are emerging on how climate-migration 
and displacement leads to increased conflicts. Gleick’s (2014) study in Syria found that severe 
multiyear drought in the eastern Mediterranean in the mid-2000s, combined with inefficient irrigation 
systems and water abstractions, contributed to the displacement of large populations from rural to 
urban centres, increased unemployment, food insecurity, and subsequent political stability.  
Climate change-induced migration and displacement of communities have been described as a form 
of loss and damage, including forced displacement and human mobility. While scientific arguments 
on the extent to which climate change gives rise to the loss and damage is weak, empirical cases 
affirm climate-induced relocation to loss and damage (Warner 2010; Murali and Afifi2014; 
McNamara et al. 2016a,b). For example, Warner and Afifi (2014) study of eight countries 
(Guatemala, Peru, Ghana, Tanzania, Bangladesh, India, Thailand, and Vietnam) found that vulnerable 
households use migration to manage the risk of rainfall variability and food insecurity. Empirical 
cases exemplify the complex decision-making pace in the nexus of migration, adaptation and loss and 
 159 
damage, resource competition and potential risks to conflicts, trends that are consistent with the social 
implications of climate change (IPCC 2014b).  
Although some fundamental issues have been raised in climate change, conflict and migration 
literature, the gendered impacts in the nexus of the three themes are weakly understood. While there 
is currently little research explicitly linking climate change with both conflict and gender, there is a 
considerable body of work that exists on gender and conflict. Differential impacts such as sexual 
violence targeting women and girls, unemployment, long term health effects, land grabs and increased 
household responsibilities are discussed in literature (Fiki and Lee 2004; Gobodo-Madikizela 2014; 
Grimard and Laszlo 2014 ). Important socio-economic factors driving gendered impacts of conflicts 
also strongly influence land and water rights, gender roles and social exclusion of women living in 
agrarian communities, which likely magnify due to climate impacts (Pelling et al. 2015). The likely 
complexities in the relationship between climate change, conflict and gender hence are subject to 
multiple interactions between the climate system, natural resources, human security, societal stability 
and cultural factors (Mahmoud 1998; Scheffran et al. 2012).  
Studies on climate and conflicts have little specificity on gender dimensions, making empirical 
studies linking the three even more difficult. The causal interactions between gender, conflict and 
climate in the literature have so far rarely been substantiated with reliable evidence (Theisen et al 
2013). A key gap remains in finding adequate data on the intersection of conflict, gender and climate 
(Burrows and Kinney 2016). Thus place-based research focusing on conflict-prone areas can better 
inform our understanding of the contexts in which climate variability may influence risks of conflict. 
Where previous studies have mostly focused on national-level conflicts, research needs to draw down 
to the poorest and marginalised communities (Theisen et al 2013). Analytical framework developed 
by Scheffran et al. (2012) propose linking of the climate, natural resources, human security, and 
societal stability issues. The framework in particular draws on to analysis of sensitivity to climate 
change and implications on adaptive capacity i.e. ability to cope and recover from the consequences 
of climate related impacts. Both sensitivity to and adaptive capacity are affected by conflicts (Theisen 
et al 2013). Thus where communities are already vulnerable to climate and disaster risks, existing 
conflicts may amplify without directly causing them. In order to gain more insight into possible 
processes connecting climatic factors, conflict and gender, the focus of this research is on conflict-
inducing effects through gendered climate sensitivity analysis of impacts on smallholder farming 
communities. Thus, this chapter advances gender-responsive research and responds to the gap in the 
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literature by examining local-level vulnerability of smallholder women and men farmers in a conflict-
prone rural agrarian community.  
6.4.Background to case study: Mindanao, Philippines  
The Philippines is among the most vulnerable to climate change due to an increasing incidence of 
extreme weather events (Kreft and Eckstein 2013; Garschagen et al. 2004). Climate parameters such 
as precipitation, temperature, incidence of extreme weather events and sea-level affect different types 
of agriculture. For example, a 1oC increase in growing season/night-time temperature can cause a 
corresponding loss of rice yield and biomass by 10% in Philippines (Peng 2004; Mohanty 2013). 
Similarly, climate-induced disasters in Philippines are a major cause of disruption to fruit and cash 
crop production, resulting in loss of livelihoods and higher food prices. Weather events over the past 
three years have cost the Philippine economy an annual average of 0.3% of GDP.  Typhoon Haiyaan 
alone caused a crop loss of 1.1 million tonnes and destroyed 600,000 ha of farmland costing an 
estimated US$ 724 million to the agriculture industry and smallholder livelihoods (FAO 2014).  
This research was conducted in Mindanao (area = 102,043km2) located 5°30′−10°N and 
122°−126°30′E (Mallat 1983). Mindanao is the second largest and southernmost archipelago island 
in Philippines. 21.8 million (22% of Philippine’s population) live in Mindanao, consisting of multi-
ethnic populations including Muslims, Christians and Indigenous groups (PSA 2010). There are six 
administrative regions that are further subdivided into 26 provinces, 33 cities and 423 municipalities 
(Mangahas 2010). Agriculture and fisheries are the dominant economic activities in Mindanao, 
contributing 40% of the Philippine’s food requirements and comprising 30% of the national food 
trade. Commercial and export crops such as coffee, abaca and tobacco are grown on 51% of its arable 
land (Mangahas 2010). In addition to agriculture, forestry and mining industries form key part of the 
economic activity. About 90% of the Philippine’s total wood production and nickel and gold reserves 
are found in Mindanao (NEDA 2003). 
The unique context of understanding climate vulnerability of women smallholder framers in 
Mindanao is its confluence with socio-cultural conflict issues. Mindanao has suffered four decades 
of social conflict that is driven by the desire for political control over the region and cultural 
differences among the major groups of people in Caraga and Central Mindanao Regions. The conflict 
also makes action on climate change and rural development all the more complex in that it is difficult 
to physically access vulnerable farming communities.  Non-Governmental Organisations (NGOs) 
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with Local Government Units (LGU) in Mindanao have positioned themselves as key community-
based stakeholders to overcome this challenge because of years of experience in humanitarian 
interventions, disaster response, social services like vocational education, and work with internally 
displaced people affected by conflicts. Our research is focused on farming community where 
droughts, heavy rainfall, and sea level rise occur, and where the population is highly vulnerable to 
ethnic conflicts. Five municipality sites were selected from three provinces: Agusan del Norte, North 
Cotabato and Sultan Kudarat. These provinces were selected as they provide examples of the diverse 
ways in which climate change and disaster risks intersect with local conflict across different agro-
ecological zones. Although not a strong element of Philippine’s national and local government 
climate change policies (Clausen 2010), research on gender dimension to climate vulnerability can 
help motivate development agencies to deploy gender-sensitive approaches within current and future 
policies and programmes. 
Despite its rich natural resources, poverty remains high in Mindanao, ranging from 25–36%. For 
2009, nine out of ten provinces with the lowest HDI levels are in Mindanao (UNDP 2013). By region, 
the Autonomous Region in Muslim Mindanao (ARMM), predominantly the Muslim provinces, has 
the highest incidence of poverty, which in addition has been locked into the vicious circle of falling 
health, income and education outcomes (SOP 2014). The incidence of income poverty is greater 
among agricultural households in Mindanao, with women, smallholder farmers, fishers and 
indigenous peoples being the poorest. Poverty among smallholder farmer results from a number of 
factors including difficulty in accessing markets, poor quality produce, farm losses due to extreme 
and slow-onset climate events, lack of access to finance, and limited access to inputs and agricultural 
extension services (Garrity et al. 2003; Suson et al. 2007; Murray-Prior et al. 2011).  
The central and southern regions of Mindanao have had over four decades of armed conflict and clan 
wars. Since the 1960s, historic Rido, armed Bangsamoro conflicts and political divisions between the 
Moro Separatist Groups and the government troops resulted in major insecurity and population 
displacements in different parts of the island. Torres III (2014) describes Rido as conflicts between 
families, kinship groups, clans and between communities resulting in sporadic outbursts of retaliatory 
violence. Similarly, several authors have discussed the impacts of Bangsamoro conflict caused by 
complex, historically rooted Rido, land disputes, multi-layered governance failures and ethnic 
tensions concentrated in the Muslim dominated regions (Goodhand 2001; Gutierrez and Borras Jr, 
2004; Schiavo-Campo and Judd 2005; Vellema et al. 2011). Of the 21 provinces with the largest 
number of armed encounters, 15 are located in Mindanao (UNDP 2015). More than 120,000 lives 
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have been lost in the conflict, about 2 million civilians have been displaced and costed an estimated 
US$10 billion in damages (Adriano and Parks 2013). The conflict affected areas of Mindanao have 
the highest poverty levels and suffer from uneven growth and development (SOP 2014). Over 40 
years of conflict has held back the progress of the rural agriculture sector. Other socio-economic 
challenges confronting Mindanao include low literacy, high population growth and poor access to 
social services. Despite peace efforts and aid to end the conflict, hostilities remain. There is a certain 
degree of optimism amongst local communities that hostilities may finally come to an end and that 
development efforts could foster inclusiveness.  
The communities in North Cotabato and Sultan Kudarat provinces are described as tripeople, a local 
term used to reflect populations consisting of indigenous peoples (18% of North Cotabato’s 
population), Muslim tribal groups and Christian settlers from other parts of the country (Ilagan 2012). 
North Cotabato is in ARMM, and together with Sultan Kudarat, is the poorest provinces in the 
Philippines (SOP 21014). Communities in both provinces closely interact with the upland forests, 
which forms a basis for agriculture, water and energy. In Agusan del Norte, the case study 
municipality of Jabonga is located within the Agusan River Basin. The basin is an important source 
of water that includes the Agusan Marsh and Butuan rivers in northern Mindanao, which invariably 
trigger flash-floods during heavy rainfall often causing enormous damage to lives and livelihoods. 
The river basin faces environmental degradation because of illegal logging and mining activities in 
the uplands. With weather events becoming more frequent and severe, the likelihood of destructive 
floods and landslide increases, as does the hardships to the poor and the vulnerable. Additionally, the 
case study communities in Agusan del Norte are located along the shores of Lake Mainit, and have 
been severely affected by seasonal flooding in the past ten years (Cabaraban 2015). 
6.5.Methods  
6.5.1. Site Selection 
In this research, five municipalities from the three provinces formed the unit of analysis. They 
include: Agusan del Norte (Jabonga), North Cotabato (Alamada, Pigcawayan) and Sultan Kudarat 
(Esperanza, Bagumbayan) (see Figure 6-1). The case study sites were selected based on the criteria 
discussed in section 3.7.1. The criteria and the choice of community sites were mutually agreed with 
research partners comprising NGO and community-based stakeholder at the Community-based 
Adaptation Review Workshop in Davao City, Philippines on 12 February 2015.  
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Figure 6-1. Map of Mindanao, Philippines showing locations of sample municipalities.  
6.5.2. Sampling design and data collection and analysis  
Climate change research is inherently multidisciplinary and necessitates engagement across the 
physical and social sciences (Berrang-Ford et al. 2015). To provide a multidisciplinary perspective to 
the research, qualitative methods were used in this study for three reasons. First, qualitative research 
tools such as interviews and focus group discussions (FGDs) were used, as opposed to other more 
quantitative methods, to enable the researcher to obtain in-depth and personal accounts of 
participants’ experiences of climate change, conflict and vulnerability in their own words (Nielsen 
and D’haen 2014). Second, interviews and FGDs were deemed suitable to collect quality data within 
short periods of time (Ritchie and Lewis 2003) given the security/access of the study locations, which 
were only accessible to the researcher during the day (this is because of frequent inter-ethnic and 
cross-border conflicts in the study sites). Third, given the many variables of interest and multiple 
sources of evidence to explain case study phenomena (Yin 2014),) and various theoretical 
propositions of gender and vulnerability (as discussed in section 6.3), qualitative methods helped 
guide the collection and analysis of causal structures of vulnerability (Ribot 2014)..  
To maximise the inclusion of a wide range of stakeholder perspectives in the study, the research 
carefully structured procedure for recruiting informants along field methods, the agreed criteria and 
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sampling techniques discussed in section 3.7 of Chapter 3. Ethical considerations were fundamental 
to the implementation and participation of informants in the research, informed by the core ethical 
principles for working with vulnerable populations discussed in section 3.9. The main focus was on 
protecting the research participants from harm and ensuring that they had given valid consent. The 
ethical strategies used by the lead researcher and facilitators included voluntary participation, no harm 
to participants, informed consent, anonymity and confidentiality, incentives and goodwill for 
participants, honesty to participants, and ethical reporting (Ferreira et al. 2015; Yin 2014; Rubin and 
Babbie 2011; Soliman and Rogge 2002).  
The researcher carried out 75 qualitative semi-structured interviews and 14 (eight women only, five 
men only and two mixed) focus group discussions (FGDs) in five municipalities in Mindanao, 
Manila, and at the Global CSA Conference (March 2015) between February 2015 and thereafter until 
August 2015. Altogether, 172 representatives (92 women and 80 men) from six stakeholder groups 
participated in the research, a breakdown of which is summarised in Table 3-1. Farm-level data was 
collected using research tools such as informant/semi-structured interviews and FGDs. All interviews 
and FGDs were conducted either in English or Tagalog using purposive and snowball sampling 
techniques. With the support of local NGO facilitators in the case study sites (see Appendix 2 for 
information on the NGOs), the lead researcher gathered the interview and focus group data. 
Responses from the interviews and FGDs were mostly in English, and informant responses in Tagalog 
were translated to the lead researcher by the local NGO facilitators. In each municipality, key 
interview informants were met (e.g. male and female farmers, local NGOs, mayor, and administrative 
unit) to describe the research project, obtain input into the research questions, identify the main 
farming systems and discuss the importance of climate and non-climatic risks affecting smallholder 
agricultural farms. 
At the farm level, interviews and FGDs evaluated farm-specific gender differentiated climate impacts 
and disaster risks including underlying causes, impacts on agricultural livelihood assets, and the 
activities and resources of women and men farmers. The aim of the FGDs was to assess the current 
and likely impacts of future climate change and identify experiences and coping capacities of women 
and men farmers in the face of climate hazards and extreme events. Each focus group was structured 
into three phases: (i) introduction to the research project and aims; (ii) facilitation of research 
questions and writing of risk assessment sheets; and (iii) verbal self-reporting and general discussion. 
In consultation with the local NGO partners, separate female (n=5) and male (n=4) FGDs were 
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conducted within smallholder farming communities in the five target municipalities to discuss gender 
specific concerns relating to the research questions.  
Ethical considerations were fundamental to the implementation and participation of informants in the 
research, informed by the core ethical principles for working with vulnerable populations discussed 
in Ferreira et al. (2015). The main focus was on protecting the research participants from harm and 
ensuring that they had given valid consent. The ethical strategies used by the lead researcher and 
facilitators included voluntary participation, no harm to participants, informed consent, anonymity 
and confidentiality, incentives and goodwill for participants, honesty to participants, and ethical 
reporting (Yin 2014; Rubin and Babbie 2011). Given this research was about gendered vulnerabilities, 
the researcher was aware of his own positionality i.e. being a male which likely influenced the extent 
to which details on responses to questions were shared by male and female respondents in FGDs. 
Therefore, a gender-balanced team consisting of the lead researcher and male and female NGO 
partners, with expertise in PCVA, facilitated the separate FGDs. The team was brought together for 
joint meeting and training on conducting FGDs using guidance on working with vulnerable 
communities and PCVA developed by Oxfam (2012d). This to allow both gender groups to have 
equal opportunity to speak and participate. This strategy ensured a transparent, fair and inclusive 
research process of collecting data. 
The FGDs, used the following mix of participatory techniques, to collect risk and vulnerability data: 
(i.) participatory story-telling on farming activities, coping strategies, and women led initiatives; (ii.) 
scoring (not important, important and very important) to self-assess local/climate information; and 
(iii.) community group presentations to analyse the key findings. During the FGDs, informants (with 
the assistance of researcher and NGO facilitators) developed risk assessment sheets describing the 
range of climate and contributing socioeconomic risks to five livelihood capitals (natural, physical, 
human/cultural, financial and social) described in the sustainable livelihoods framework (Chambers 
and Conway 1992).7 A participatory model of vulnerability assessment was designed to be conducted 
                                                 
7 This study draws on the sustainable livelihoods framework to analyse risk and vulnerability data. The sustainable 
livelihoods framework (Chambers and Conway 1992) is a relevant framework to analyse climatic and non-climatic risks 
that affect agricultural activities across different livelihood assets. This process involved examining vulnerability of 
mixed-farms and smallholder farmers to global environmental changes in the context of farming activities.  
 166 
at the community and household-level, and not necessarily on a larger scale, warranting flexibility 
while comprehending farmer and NGO perspective of vulnerability.  
Information from the interviews and FGDs was complemented with field observations, photographs 
and secondary data on socioeconomic assessments such as gender analysis, household economic 
assessment, and conflict dynamics assessment, conducted by the NGO and government stakeholders 
(see Chapter 3 for a discussion on research methodology). The overall community-level findings on 
the research were validated with NGO partners at a review workshop conduced in Quezon City in 
August 2015. Data gathered from the interviews and FGDs were analysed using a grounded theory 
analysis approach, where themes emerged during the coding process (Robson 2002), using the 
software tool NVivo version 10 (QSR 2012) as described in section 3.8. The community-level risk 
and hazard specific data were triangulated with other expert interviews, secondary data and geo-
hazard assessments developed by The Philippines Department of Environment and Natural Resources 
and National Mapping and Resource Information Authority. 
6.6.Results 
6.6.1. Livelihood strategies and food security issues  
Farmers in Mindanao derive income from both on-farm and off-farm agriculture related activities. 
On-farm activities include cultivation of commercial and cash crops for subsistence, raising livestock, 
and selling any excess to markets and local traders. Off-farm activities derived from non-agricultural 
wage labour consist of working as farm labour, carpenters, house-help or maids, sales assistant and 
cleaners to supplement income. At the household level, there is a distinct difference between when 
on-farm and off-farm livelihood activities are perused. Farmers choose to undertake off-farm 
activities during extreme droughts and disaster events as a coping strategy (e.g. to buy seedlings, 
manure, pay loans). Both on-farm and off-farm income supplement subsistence living by helping to 
pay for food, land taxes, education of children and other household expenses. Off-farm income is 
reinvested into farming activities, and useful for buying seedlings, organic fertilizers and plants, 
purchasing pesticides and paying agricultural debts.  
Women are engaged in small-scale economic activities such as agro-forestry, food preparation, 
aquaculture production and management, backyard poultry rearing, processing and marketing of 
crops from farms and homestead gardens, managing micro-businesses and working off-farm. On 
farms, women perform activities such as collecting and storing seeds, (organic) fertilizer preparation, 
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raising seedlings, planting, watering, fencing, fertilizing, harvesting, processing, and marketing of 
local produce and handicrafts. Both women and men farmers interviewed as part of the research 
reported that food security is a significant challenge at the household level. Three key food security 
issues were prevalent across the study areas: 
a. Cultivation of traditional crops for subsistence: Agriculture is commodity-focused and a large 
part of smallholder farming/subsistence is dependent on production of monocrops like rice 
and corn. Sustaining a sufficient yield, quality and variety of rice and corn for household 
consumption and income comes under pressure during floods and droughts. Hunger is more 
widespread during droughts and attributed to lower crop yields.  
b. Nutrition and dietary value of food: Poor households have less access to food supplies and are 
more likely to suffer from malnutrition. Malnutrition is a prevailing health issue amongst 
children, thus are more prone to mortality and morbidity associated with infectious and 
parasitic diseases. Similarly, access to safe water and sanitation remains central to the basic 
needs of remote communities.  
c. Accessibility to markets: Many settlement areas and barangays (native Filipino term for a 
village or district) are located far from main urban markets, presenting challenges for 
transporting produce from farms to selling points. Access to financial services, transport 
facilities, income and other forms of government support were other challenges identified by 
women and men farmers.  
Food security issues are more widespread in upland areas of Mindanao than in coastal and low land 
areas (where fisheries supplement diets). In the upland areas of Sultan Kudrat, where indigenous 
people reside, traditional subsistence is dominated by rain-fed agriculture, craft-making and backyard 
livestock production. Agricultural productivity is limited by a number of factors: the mountainous 
topography is vulnerable to erosion and landslides; low soil fertility; poor irrigation services; lack of 
access to water supply; few livelihood diversification opportunities for women; traditional practices 
including ‘slash and burn’ (shifting) agriculture; and reliance on unmanaged local natural resources 
(water, forests and fisheries) for consumption, food and income. This situation is exacerbated by 
climatic variability, El Niño Southern Oscillation (ENSO), an increasing impact of slow-onset events 
and the incidence of extreme weather-related disasters. The ENSO cycle is considered to have a major 
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influence on cycles of droughts and precipitation, thus impacting on agricultural productivity and 
food security negatively.  
6.6.2. Exposure to extreme and slow-onset climate hazards  
Smallholder farmers identified that hazards associated with climate change have increased in intensity 
in Mindanao and in general across Philippines. Men and women farmers face frequent risks associated 
with hydrometrological hazards impacting their agricultural livelihoods, including changes to 
seasonal patterns, occurrence of typhoons, pest and disease outbreaks and crop productivity (yield, 
harvest, storage and marketing) (see Table 6-1).  
Table 6-1. Summary of climate hazards end extreme weather events in Mindanao  
 
A range of climate-related perturbations were identified by farmers as risks of concern from ranging 
from floods, droughts, typhoons, storm surges and sea level rise. Across all locations in Mindanao, 
the most common slow-onset and extreme events observed by farmers in the last 10 years include:  
a. Long and intense droughts: Overall, farmers have witnessed no distinct dry season with 
increasing temperatures and decreasing rainfall from November to January. Observations 
include frequent, intense, spatial extent and duration of hot seasons due to increased 
temperatures during the cool dry season (December to February). This is accompanied with 
decrease in soil moisture, lack of clean water, heat waves and disease outbreaks during peak 
rice planting months (e.g. prevalence of ‘Black Bug’ in rice fields).  
Province/ Changes observed 
 
Agusan del 
Norte 
North Cotabato Sultan Kudarat 
Municipality Jabonga Alamada Pigcawayan Esperanza Bagumbayan 
Extreme heat events/long 
droughts and dry spells            
Shift in seasonal growing 
patterns           
Frequent typhoon/storm 
 
  
    
Occurrence of flash floods           
Strong winds/heavy 
rains/typhoon         
Heavy siltation/soil erosion  
  
    
Greater occurrence of crop 
pest/insects/diseases            
Damage to farm produce and/or 
loss of fish           
Occurrence of  landslides    
 
    
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b. Changes to precipitation: Following long periods of droughts, floods are common, where 
intense rainfall events cause flash floods. Farmers reported that the wet season is not very 
pronounced (declining rainfall during June to November), extensive rainfall in a short 
duration, and flooding is common in the traditionally dry season from December to May. 
c. Prevalence of extreme events: There is a local perception that cyclones and typhoons are more 
intense and unpredictable compared to five years ago in Southern Philippines, and particularly 
northern Mindanao. Eight out of every ten respondents reported that the occurrence of 
cyclones and typhoons in the span of ten years (from 2008 up to 2012), households in the 
project communities have experienced significantly more incidence of natural disasters.  
The above observations of farmers on climate hazards and extreme weather events in Mindanao are 
consistent with scientific trends on observed and current climate trends in Philippines. Analysis of 
climate data from 1951 to 2009 indicates a number of trends, which includes i.) increase in annual 
mean temperature by 0.57oC; ii.) increase in the number of tropical cyclone occurrence by an average 
of 20 tropical cyclones per year across Philippines, with maximum sustained winds of greater than 
150kph; and iii.) a significant increase in number of hot days but decrease of cool nights (PAGASA 
2011). In a study of trends and variability of rainfall extremes in Philippines over 60 years (1951-
2010), Cino and others (2014) found that inter-annual variations and large variability in extreme 
precipitation due to the influence of ENSO in the region. The reported prevalence of drought in the 
case study sites coincided with the strong El Niño phenomenon of 2015-2016 in Philippines; by 
March 2016 62% of the country experienced dry spell/drought (OCHA 2016). Most parts of 
Mindanao experienced warmer than average air temperatures and below normal rainfall conditions 
from March 2015 to mid-2016. Smallholder farmers in Mindanao were reported to be most affected 
by the long drought spells. By June 2016, 20 provinces in Mindanao were reported to be food 
insecure, where between 25-50% of households had suffered moderate to severe chronic food 
insecurity (IFRC 2016; OCHA 2016). The farm level observed data suggest that consistent with 
climate trends, Mindanao has experienced an overall warming climate, interannual variations to 
precipitation and higher intensity of extreme weather events over the last 10-20 years.     
Given Mindanao’s tropical island and marine climate, the dominant hazard across the study sites were 
the repetitive cycle of droughts and floods. Dry and wet seasons are not very pronounced and longer 
hot dry seasons are accompanied with droughts, floods and frequent outbreaks of pests and diseases. 
People living in coastal areas of Butuan and Jabonga are experiencing different types of floods (flash 
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floods, riverbank overflow, coastal floods, storm surges and seasonal floodplain inundation). Stronger 
bagyos (Filipino term for tropical cyclones), a new phenomenon over the past five years, periodically 
affecting Northern Mindanao communities as well as impact the national agricultural economy. The 
observed changes in the incidence of droughts, floods and other severe weather events is of concern 
across all the municipalities and farmers connect climatic and non-climatic stress amplifying impacts 
on their livelihoods.  
6.6.3. Sensitivity to and impacts of hazards and shocks on agricultural livelihoods  
To understand the extent of impacts to livelihoods after the climate events (e.g. droughts and other 
severe weather events), farmers and NGOs were asked questions prompting respondents to either 
affirm or negate impacts of identified hazards in Table 6-1. Twenty-seven farming activities sensitive 
to the hazards were posed and delineated into five livelihood categories by informants: natural, social, 
human/cultural, physical and financial. A breakdown of climate effects on key agricultural 
livelihoods assets, resources and activities for local farmers based on the interviews and focus group 
is provided in Table 6-2. The data indicates that poor smallholder framers are vulnerable to multiple 
shocks – both climate and manmade– which can push them back into poverty. The informants during 
the FGDs indicated the importance of the climate effects on their key livelihood resources and 
farming activities as illustrated in Figure 6-2. From the array of impacts to agricultural livelihoods 
assets, farmer responses to what constitutes as the most important problems yielded the identification 
of negative effects to financial assets (composed mainly of crop yield and production activities) as 
the most important concern, followed by human/cultural and natural assets (Figure 6-2). Livelihood 
vulnerability of smallholder farmers in Mindanao is the highest due to increasing loss of financial 
assets resulting from loss of agricultural yield. 
Across the five municipalities, the immediate livelihoods problems were about direct impacts to 
household financial reserves by deteriorating their natural agricultural assets. Their main concerns 
include declining agriculture productivity, degrading conditions of soil, lack of water for irrigation, 
loss of income and livelihood activities, and difficulty of meeting basic needs (see Table 6-2). 
Damage to crops and food shortage were considered as the most pressing problems following extreme 
disaster events.  Low yields or total crop loss has been a common phenomenon over the last five 
years. Frequent and prolonged droughts have resulted in loss of production (yield and quality of rice, 
corn, vegetables, and fruits), damage to seeds from poor storage conditions and impacts on food 
prices. Crop loss is compounded by an increased observation of rise in frequent insect and pest 
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infestation during the vegetative stages of crops. Disease outbreaks in plants stun the growth of fruit 
trees while rat infestation has caused storage problems associated with commercial crops like rice 
and corn.   
Under physical livelihood assets (Table 6-2), poor access to infrastructure facilities (road, energy 
supply and damage to housing) was considered a grave problem, especially in highland areas of 
Bagumbayan and Esperanza.  Immediately after typhoons and floods, there is no electricity, 
households lack potable water and people traverse damaged roads which made travel and 
transportation of farm produce difficult. Farmer respondents also reported people sustaining physical 
injuries and even loss of lives. Both men and women respondents reported having problems related 
to social and health issues e.g. disruption to children’s education, inability to pay debt and having to 
borrow loans. During extreme events, women described that household members suffered illnesses 
and disease outbreaks are common among children. Among the directly affected households, there is 
difference in overall experiences in how men and women experience climate impacts to livelihood 
assets, including changes to farming patters and household coping mechanisms. Furthermore, the 
effects of social conflicts and land rights is a major issue that further marginalise women, particularly 
determining their equal rights and access to land resources. These issues are discussed in the following 
sections.  
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Table 6-2. Climate effects on main agricultural livelihood assets, activities and resources  
Livelihood 
Asset 
Farming activity  Climate effects and worst picture without any interventions  
N
at
u
ra
l 
Soil Quality  Soil erosion increases during flood, six monthly droughts causes’ soil to dry 
and become ‘cement-like’. Such causes total crop loss and decreases crop 
fertility which cannot be restored.  
Forestry  High mortality of trees/forests during droughts. Forest produce and fuel 
wood decreases. 
Drinking Water Flooding causes water pollution and results in sickness. Drought causes 
water supply shortages, decreases farm production, and poor hygiene  
Irrigation Management  Floods cause heavy siltation and damage to crops, decreases yield; Drought 
decreases water supply to farms  
Pest management  Increase beetles, insects, 'Black Bug', mosquitoes and snail infestations in 
crops and livestock. Farmers use more pesticides as a result.  
S
o
ci
al
 
Education Disruption of children’s schooling and more school drop outs.  
Rido and Clan Conflicts Causes loss of land, migration of young women and men, conflicts between 
tribes and increases farmer hardship.  
Community Hardship  Increase in poverty, shortage of food during droughts and floods  
Domestic Conflicts  Increase in domestic burden. Conflicts due to work load issues and hardship.   
Farmer Debt & Loans Increases over droughts and floods and farmers borrow from neighbours and 
businesses.  
H
u
m
an
/C
u
lt
u
ra
l 
Safety/Security Elderly and children more prone to sickness, physical injuries or even die 
during long drought spells, floods and typhoons  
Mobility and 
Displacement  
Women seek job outside of municipalities, migrate to cities or enter into 
prostitution.  
Health and Nutation  Disruption in access to health services, suffered illnesses; malnutrition 
increases due to loss of vegetables 
NGO programs Low supplies of raw materials, no government support, no ordinance from 
Barangay Council and government to adopt organic agriculture  
Government programs Municipal Agriculture Office, Philippine Coconut Authority (PCA), 
Barangay Council and Local Govt. Unit provide more relief and emergency 
support during drought, floods and typhoons.  
P
h
y
si
ca
l 
Road/ 
Transportation  
Heavy and continuous rain causes flooding, landslides and road conditions 
deteriorate. Access from farm to markets becomes impossible and quality of 
farm produce is therefore lower  
Housing   Damage to houses as a result of floods and typhoons  
Energy Access  Lack of electricity and more power cuts during storms and typhoons. High 
birth rates follow after prolonged electricity cuts and disasters. 
F
in
an
ci
al
 
Rice Production  Affects planting, harvesting , yield, quality and income from  rice  
Maize Production More insect infestation that causes low yields - decreases income  
Vegetable and Root Crop 
Production 
Yield and income loss due to insect  infestation  
Coconut Production  Yield and income loss due to beetle attack/permanent of coconut palms 
Banana Production Loss of income due to pest and disease outbreak caused by rain and drought  
Cash Crop Production Fruit trees, rubber, coffee and coco plantations require more management 
during droughts. Supply decreases in local markets after droughts.  
Livestock Management Loss of livestock, fodder and income. Livestock is used as insurance and 
income during droughts.  
Insurance Crop insurance is only available for rice and corn; Farmers have access to 
Philippines Health Insurance  
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Figure 6-2. Livelihood assets and farming activities sensitive to climate variability and change. 
Source: Constructed by author based on field sensitivity data (see Appendix 10).  
6.6.4. Changing female and male farming patterns 
Farmer interviews and FGDs revealed that farming patterns and social organisations has changed 
over the past ten to fifteen years to respond to increasing incidence of typhoons and droughts (Table 
6-3). Due to increasing climate-related effects, rural women in Mindanao spend considerable time in 
a variety of food production and caring activities that may not be accounted for in official statistics.  
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Table 6-3. Climate related risks to and coping mechanisms of women, men farmers and farming 
households. 
 
Climate-
related  Risk Women Men Household Coping Mechanisms 
Unpredictable 
rainy season  
 Affects domestic 
chores such as 
cannot wash 
cloathes, work in 
home gardens and 
farms 
 More time to care 
for kids  
 Affects farm 
labour and 
income 
 Spend more 
time at home, 
on leisure and 
this leads to 
population 
growth  
 Overall lack of 
resources 
 Children cannot 
attend school, risky 
for them to travel 
 Cost of travelling to 
school is high and 
parents hire 
motorcycle 
 Income is affected, 
which causes 
household conflicts 
 Prepare home gardens 
consisting of 
vegetables, spinach  
 Men plant and prepare 
land for planting.  
 Women sell additional 
bananas and 
vegetables at the 
market 
High 
temperature, 
heat spells 
and long 
droughts 
 Disruption to 
work schedules - 
shorter farming 
times 
 Lack of water for 
washing, bathing, 
cleaning, cooking 
 Increase in skin 
infections e.g. 
ringworm  
 Women have to 
collect water, fuel 
wood and travel 
longer distances  
 Low 
production and 
low income 
from farms 
 Shift to 
seasonal labour 
like tapping 
rubbers, 
motorcycle 
driving,, 
raising poultry 
and livestock, 
cutting 
firewood for 
market 
 Decreases soil 
moisture and farm 
yields of grains, 
vegetables 
 Working after 9am 
on farms is difficult 
as it becomes too 
hot 
 Traders buy farm 
produce at low price 
due to poor quality  
 Women opt to work 
outside of farms as 
care workers or 
migrate overseas  
 Change work 
schedules and work as 
early as 6 to 9am 
 Men negotiate price 
with traders  
 Alternative sources of 
income such as cutting 
firewood from near 
fields and farms  
More 
mosquitoes 
since 2000 
 Women have 
observed 
immunity of 
mosquitoes 
against traditional 
smoking 
techniques to kill 
mosquitoes  
 Children are often 
sick due to 
diarrhea and fever  
 Women decide 
when children go 
to hospitals  
 Borrow money 
from 
neighbours and 
traders to buy 
medicine  
 Men become 
victims of 
parasitic 
diseases as a 
result of 
working on 
farms 
 High outbreaks of 
vector borne and 
parasitic diseases 
like dengue fever, 
Filariasis and 
chikungunya 
 Villagers are 
hospitalised and 
results in mortlaity  
 Use smoke from rags 
as a natural insect 
repellent in forests 
 Mosquito nets 
distributed by 
Department of Health  
 Barangay households 
are members of 
Philippine Health  
Pests and 
disease 
outbreaks 
that require 
more 
herbicides  
 Observe stem 
borers and insect 
infestation in corn 
plantations  
 Find 
alternative 
sources of 
income, both 
on- and off-
farm 
 Low yields and 
farm production, 
decrease in income 
 Effect on health 
such as high 
incidence of 
diarrhea  
 Boil corn to get rid of 
infestation 
 Food processing such 
as banana for sales 
(banana cue and chips) 
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Changes to farming patterns described by women and men farmers focused on four aspects of gender 
role and relations. First, consistent with other research on gender divisions of agricultural labour (see 
Salkeld 2008; Peterman et al. 2014), women farmers in Mindanao increasingly depend on natural 
livelihood assets and resources for income. Adaptation efforts via NGOs and LGUs focused on 
leadership, organic farming, diversifying crops and food processing, has provided alternative 
livelihood opportunities for women to engage in small-scale micro-enterprises and entrepreneurship 
in the barangays and municipalities. Women are now able to self-engage in off-farm commercial 
activities, lead micro-trading and manufacturing enterprises (e.g. barangay shops, market trading 
stalls), better negotiate prices of agricultural produce, access extension services from local 
government, develop new education and farming skills (e.g. through climate-resilient field schools), 
budget household expenditures and participate planning for climate-related risks in Barangay 
Councils. However, household responsibilities and uneven distribution of resources cause women to 
be disproportionally affected by climate hazards, disaster shocks and shifts in their local environment 
(water, land). Women have competing domestic tasks such as household chores, child care and 
managing micro-businesses, which add additional burden, and a cause of domestic disputes.  
Second, women described how their reproductive roles limited their participation in agricultural 
activities. Farming times and schedules are affected by ‘monthly sickness’ (menstrual and period 
pains) causing physical weakness, an issue not well understood by their male counterparts in 
households. Competing household responsibilities restricts women’s farming to late afternoons and 
evenings, while men work on farms early mornings and during the day. In-terms of land preparation, 
women described they have less energy compared to men, and therefore limited their activities to 
planting, harvesting and marketing. As such women prefer working in home and backyard gardens. 
They farm cash crops such as fruits, vegetables, cassava, sweet potatoes and banana, which are not 
only drought resistant but easily harvested and valued highly in local markets. FGDs with farmers 
and NGOs found that women are involved in all aspects of land preparation and cultivation of home 
gardens. Men-only FGDs revealed that women have a central role in the preparing food, preserving 
and processing of high value crops like cassava, bananas and moringa (Moringa oleifera).  
Third, women during conflicts and extreme drought events choose to migrate from farms as a coping 
strategy. Interviews with young women and men, wives and widows found that seasonal employment 
in urban areas are more easily found by females which leaves the responsibility for childcare to men 
and the elderly. Mobility of young women and men is a key concern for communities, particularly 
contributing towards loss of agricultural labour and I discuss this issue in-depth in section 6.7.6. 
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Fourth, men-only FGDs identified land preparation (e.g. seed bed preparation, ploughing and 
levelling), cultivation of rice fields, maintenance (e.g. weeding, care of irrigation canals, 
fertiliser/pesticide application) and assistance with harvesting. Agriculture in Philippines has 
traditionally been dominated by men, and in the Filipino culture, as the head of the household, 
planning of farms remain the key responsibilities of men. Farmers described that land ownership and 
considerable farming experience favours men to cope with increased workload. However, knowledge 
and skills of men outside of the agriculture sector is limited and they supplement household income 
through casual work related to farming activities (e.g. carpentry, mason, driving and farm labourer). 
As discussed above, over prolonged droughts and typhoons, traditional gender roles shift, and women 
are expected to contribute to household income by working in off farm occupations.  
Lastly, both men and women farmers identified that livestock was easier to manage on farms during 
disaster events and droughts. Livestock such as backyard poultry and goat function as insurance for 
droughts/floods and is cheaper and less labour intensive. Livestock is easily sold in local markets for 
cash during times of hardship and crop failure. The findings from individual farmer interviews 
indicate that both men and women work for shorter durations on farms due to intense heat and 
prolonged droughts. Men can work longer in the field compared to women although daily weather 
conditions after 9am during the dry and wet seasons are generally observed to be warmer for farming 
activities. 
6.6.5. Social and ethnic conflicts marginalise women 
Poverty and climate events have resulted in limited livelihood opportunities and widened income 
inequality amongst women in Mindanao8. The issue of poverty is closely linked to long-standing 
armed conflicts caused by feuds between families and clans (or Rido) as well as Bangsamoro conflicts 
in Mindanao. Women only FDGs described that armed conflicts have increased markedly following 
                                                 
8 At the time of writing this research, prolonged drought from November 2015 to late April 2016 in Mindanao led to a 
violent conflict in Kidapawan City, the capital of Cotabato province. As many as 6,000 farmers affected by El-Nino from 
several towns in Cotabato province had demanded immediate relief (mainly financial aid and rice) from the devastating 
drought, which led to violent conflicts with officials and at least two farmers dead (The Gurdian 2016).   
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the 1996 peace agreement and have caused numerous casualties, destruction of properties, driver of 
dwindling local economy, displacement of communities and an ongoing cause of fear (Lara Jr. and 
Champain 2009). NGO participants stated that while women are disproportionally impacted and 
marginalised by poverty, their livelihood opportunities are further impacted by ethnic tensions, 
climate variability and natural disasters. Based on these research findings, this research develops two 
arguments grounding the marginalisation of women in conflict-prone agrarian communities that are 
highly vulnerable to climate impacts.  
First, finding indicate that women are particularly vulnerable to conflict and resource insecurity. The 
rights of young unmarried women and female-headed households are more likely to be violated as a 
result of conflicts and natural disasters. Interviews with NGOs and returning migrant women farmers 
in Sultan Kudrat indicate that women-headed households are particularly vulnerable to displacement 
caused by armed conflict due to a number of factors: conflicts have led to death of male members of 
the family, killing have led to women losing their husbands, discrimination against Muslim and 
indigenous women, poor customary rights to land and livestock, resource poverty (e.g. water rights 
for irrigation), greater food insecurity, lack of livelihood opportunities and pressure to vacate farms. 
Additionally, women are responsible for their children and cannot flee during periods of conflicts and 
disputes. About 46% of the poor households in the ARMM municipalities in Mindanao remain food 
insecure (Valentin and Berja Jr 2012). Furthermore, lack of land and poverty resulting from conflicts 
was frequently linked to food insecurity and inability to cope with recurrent droughts experienced by 
women and children. In terms of violence against women and children, in times of conflicts and 
disasters, women and girl childs are particularly susceptible to trafficking (Van Imp 2000), sexual 
abuse, prostitution and ‘isang gabi, isang salop’ or sexual favours in exchange for food in evacuation 
centres where there are food shortages. At the broad aggregate level, social and political exclusion 
entrench income exclusion and inequality, other livelihood options and over time forced women to 
migrate or enter into prostitution.  
Second it can be asserted that vulnerability due to climate change is symptomatic of the bigger gender 
justice and inequality issues left unaddressed by peace, post-conflict reconciliation and resettlement 
efforts by government and aid agencies. Women-headed household informants expressed their 
concern that their participation in decision-making in community gatherings and donor/NGO 
program activities is still low in relation to the following issues: land use and allocation, access to 
credit and farming extension services, and planning about how to cope with droughts and typhoons. 
FGDs with female NGO practitioners revealed that democratisation, decentralisation and peace 
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agreements in Mindanao have ignored the agrarian roots and gender differentiated specific issues 
brought about by historic wars and conflicts. Women informants identified that issues such as 
women’s weak access to agricultural capital and loans, land ownership, income-generating 
opportunities and culture remain unresolved or unattended to by development programs. Within 
conflict-prone areas, male landowners, transnational corporations and large-case commercial farmers 
of rice, corn, palm oil, rubber and fruits occupied the most productive agricultural lands. Compared 
to their male counterparts, women farmers were more likely to own marginal, unfertile and poorly 
irrigated lands that are subject to on-going land disputes.  
Cultural norms/beliefs limit opportunities for women – gender identity and ways of life are strongly 
influenced by historic clan feuds. Female participants described that, within conflict areas, Rido has 
restricted mobility of women to markets to sell farm produce, associate freely with groups and 
women’s organisations (e.g. trainings) and engage in NGO enterprise development, microfinance and 
peace building programmes. Where other agrarian communities have economically flourished, 
ARMM municipalities and Rido affected areas in Mindanao remain economically fragile. As a 
response, women in conflict-prone areas choose casual low paid employment that they can easily 
leave when violence erupts rather than investing in long-term agriculture ventures. This broad 
aggregate picture, however, masks variations across specific farming locations in Mindanao where 
culture, religion and intensity of conflicts play in important role in mobility and gender rights and 
equality. 
6.6.6. Mobility as a coping and adaptation strategy for women 
Regardless of the connection to climate change, mobility and resettlement has historically been a key 
response for people in Mindanao and rest of rural Philippines as a coping mechanism to economic 
shocks (Ulack 1977). While smallholder labourers emigrating for better jobs (rural to urban 
migration) was identified as a useful risk-diversion strategy by informants, young women were more 
likely subjects of mobility, migration and displacement. This research confirms findings from 
previous studies in Mindanao (Wernstedt and Simkins 1965; Krinks 1970) that large-scale and 
involuntary outward migration of women away from the conflict areas to urban areas and overseas is 
a coping strategy and closely linked to conflicts and natural disasters. Women migrants from conflict 
affected areas in Mindanao outnumber men migrants as a result of men moving into these areas (Tigno 
2006; Mialhe et al. 2014).  
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Push factors identified by women farmers include effects of: changing environmental conditions (e.g. 
periodic droughts, floods and typhoons), armed conflicts and violence, significant competition with 
cheaper food imports, demographic factors (e.g. access to health and education) and failed land deals 
to secure land rights. When prompted on push factors linked to disasters, climate change and conflicts, 
NGO and LGU interviewees identified a number of similar but interlinked factors that marginalise 
poor smallholder farmers from Muslim Mindanao communities: cultural gender norms, lack of arable 
land, peer pressure from men, uneven distribution of resources (e.g. income inequality), 
discrimination, lack of access to finance (access to loans), failure of government to reform land deals 
and low investment opportunities in Mindanao’s agriculture economy.  
Contrary to other studies (PSA 2010; Pandey et al. 2010), this research found that age, sex and religion 
appear to play important roles in determining mobility. Research in Southern Philippines indicates 
that the transportation and trade of girls under the age of 18 has increased for the purpose of sexual 
exploitation or forced labour (Guth 2009). Furthermore, women are underemployed in the agriculture 
sector, restricted to informal jobs (e.g. care givers, domestic helpers) and subject to gender-based 
violence. NGO respondents cited anecdotal evidences of victims that women have previously been 
sexually exploited as ‘tools to inflict war crimes’. Following conflicts, droughts and natural disasters 
in Mindanao, women migrate to financially support households. Women farmers, NGO and LGU 
stakeholders reflected that women have been forced to work as casual labourers in cities and migrate 
overseas, and are subjected to prostitution and human trafficking. Migration and mobility from rural 
farms is a key coping strategy for young women to stabilise family income and overcome poverty, 
brought on by long seasons of low agricultural productivity.  
More specifically, young women and widows, particularly from non-Muslim communities were more 
likely to emigrate than men when it comes to seasonal employment. FGDs with women and men 
found that opportunities such as off-farm paid employment, quick employment in low-skilled jobs 
made it more lucrative for women to travel. Remittances of young men and women supplement 
household subsistence and livelihood, an important source of income for educating children and 
supporting elderly members of households. Migration and mobility also has potential agriculture 
development benefits and may not necessarily lead to decline of farming activities. Consistent with 
findings from other areas of Philippines (Yang 2008; Quisumbing and McNiven 2010; Gonzalez-
Velosa 2011), farmers described that remittance of immigrant workers provided increased working 
capital for farms and useful avenues for a number of farm investments: rebuilding houses following 
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typhoons, paying credits and loans after droughts, investing in high-value crops improved tools and 
mechanised technologies, and purchasing of seeds after floods.  
In some municipalities, frequent climate and disaster events have already resulted in drastic mobility 
options, where adaptation and risk reduction efforts were no longer a feasible option. Precarious 
environmental disasters and limited land use options have resulted in internal displacement of famers 
to new locations in Mindanao. For example, in Jabonga, a resort town in northern Mindanao, NGO 
and LGU officials confirmed that 32 households were relocated and resettled in the same municipality 
in response to frequent floods, storm surges, seaside overflows and risks of typhoons. Field transect 
and observations in Jabonga confirm that the environmental effects created by disaster and climate 
events make it difficult for people to farm where they previously lived. Increasing water from the 
lake, water intrusion, overflow of water into fields have impacted on farming activities and production 
of rice, corn, vegetables and fruit trees. 
6.7.Discussion: Non-economic Loss and Damage from Climate Change  
In recent years, the concept of loss and damage has gained prominence within Philippines’s climate 
change policies to address the increasing unavoidable impacts of disasters and climate change. As the 
chair of the Climate Vulnerable Forum, an international forum of highly vulnerable countries, 
Philippines has insisted on the urgent need to understand community level climate risks and establish 
international mechanisms for compensating affected populations (CVF 2015). The National Climate 
Change Action Plan outlines that additional financial resources will be required by Philippines to 
adequately respond, cope or adapt to climate stressors and their special case has been discussed under 
the United Nations Framework Convention on Climate Change loss and damage policies. However, 
reoccurring residual losses and damages in Philippines and more generally in the agriculture sector 
is weakly discussed in climate change literature, and the characteristics of loss and damages in 
smallholder farming is weakly understood within the broader climate policies (Huq et al. 2013; James 
et al. 2014). The framing of loss and damage itself is perhaps one of the greater policy challenges as 
the concept of human loss and property damage touches upon issues of moral hazard, human rights, 
ethics and justice of the most vulnerable people. Our research finds three specific lines of evidence 
suggesting that apart from material agricultural losses, the escalating losses and damages suffered by 
smallholder farming communities are non-economic in nature which needs to be adequately reflected 
in both national and international policies. Non-economic loss and damages refers to the adverse 
consequences of climate change on both tangible and intangible goods that are not regularly traded 
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in the market (UNFCCC 2013b) and the nature of non-economic loss and damage sustained by 
smallholder farmers based on the findings from Mindanao is discussed below.   
First, while at the community level, adaptation strategies and migration have helped manage some 
tolerable climate risks (see Table 6-3), research findings suggest that droughts and extreme events 
have further pushed the most vulnerable farmers into vicious cycles of hardship. At the community 
level, intolerable risks include loss of farmer income and livelihoods, food insecurity during 
prolonged droughts (often resulting in lack of food, changes to diets and hunger, increase in food 
price), increasing decline in the yield of rice, corn and other crops, inability of men and women to 
work on farms during the day, massive droughts on shorter cycles, and malnourishment and health 
risks in children. When faced with prolonged droughts or typhoons, smallholder farmers make 
difficult choices such as choosing to eat less, skipping meals, changing dietary patterns, selling 
livestock, taking loans/credits, limiting amount of food served during mealtimes, and restricting 
consumption of food by adults in favour of feeding small children and the elderly.  
At the other extremes are smallholder farmers who have been displaced and relocated internally due 
to disasters, conflict risks or those who enter into vicious cycle of debt and poverty. Reoccurring crop 
failures have forced farmers into long-term lease arrangements, informal contracts and agreements 
with the private sector and traders. Informal contracts have resulted in some farmers paying large 
sums of interest, giving-up tenancy and tenure, abandoning farming or even migrating to urban areas. 
The cycle of farmer debt and poverty resulting from climate events and social conditions are complex 
chain of events. These factors reinforce themselves through a feedback loop that hinders improving 
their quality of life, achieving social justice and inclusive growth. Furthermore, increasing intolerable 
risks violates rights of women smallholder farmers. In the face of extreme climate change and socio-
economic factors, women’s right to food, farm, seek employment, participate in community life and 
decision-making, and source adequate shelter is challenged.     
Second, the findings suggest that due to recurrent climate and disaster events, there is a shift in 
community values, lifestyles and gender relations. These include changing gender norms and 
practices, seasonal migration of young women resulting in intolerable risks (Table 6-3), and increased 
fear and psychological distress from disaster events. These shifting values provide an insight into how 
increased climate impacts can restructure household, community and institutional relationships. For 
example, social fear, trauma, psychological distress and emotions associated with loss of family 
members and re-occurring farmer debts are common in Mindanao farming communities. Most people 
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associate annual extreme climatic events with loss of belongings, death of family members, increased 
hardship, famine and hunger, and loss of livelihood and income. Within hours after storm, typhoon 
and flood warnings, smallholder farmers evacuate farms and low lying areas. Children and the elderly 
are invoked with fear, shaped by the reluctance to evacuate homes. Farmers and small businesses are 
anxious about leaving their assets while women are apprehensive to speak about their particular 
needs. Furthermore, lack of land rights, financial capital and infrastructure increase women’s 
vulnerability and exposure to droughts and typhoons. Increased fear of disaster events has also formed 
the basis of reforming NGO and LGU values, perceptions and long-term planning schemes for land, 
natural resources and agriculture sectors in Mindanao. A significant portion of budgets of LGUs 
during droughts and extreme disaster events are diverted to humanitarian assistance, rescue operations 
and identifying evacuation sites due to the scale of damages sustained to smallholder farms and 
livelihoods.  
Third, contrary to the overemphasis of loss of physical livelihood assets in the agriculture sector 
(Stern 2007; Westphal et al. 2013), the research findings indicate that smallholder farming 
communities are confronted with the loss of socio-cultural systems that may go unnoticed or 
unaddressed in national climate change policies and disaster assessments (see Figure 6-2). Short-term 
economic losses in the form of crop damage, loss of income and reduction in livelihoods and incomes 
are well known in literature (Stern 2007; UNDP 2007). However, long-term creeping losses, such as 
malnutrition, disruption to education and loss of culture can have lasting impacts on the welfare of 
smallholder communities. Eroding cultural knowledge and practices associated with harvesting and 
planting cycles are significant and comparable losses to physical and economic losses that can 
undermine or reduce capacity to adapt to future disasters. Furthermore, traditional forms of 
knowledge are now restricted only to pockets of indigenous and remote rural communities in the 
highlands of Mindanao, while other smallholder communities increasing rely on new forms of 
knowledge for planting and harvesting. Loss of culture and identity undermines social cohesion, 
identity of people, agency within barangays and self-determination of Filipino communities. Non-
economic losses related to socio-cultural factors are context specific, vary from community to 
community and are irreplaceable. Social, cultural and traditional values are important livelihood 
assets for strengthening cohesion and organisation in smallholder farming communities (Ballet et al. 
2007). While some socio-cultural practices can hinder climate action, those that help rural 
communities effectively cope with and recover from stress and shocks (Chambers and Conway 1992), 
is diminishing within rural agricultural systems (Rigby et al. 2000; Binder et al. 2010). Cultural 
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practices and traditional knowledge hold intrinsic value for farmers in Mindanao, are instrumental in 
maintaining social resilience and may not be easily quantified or recorded.  
The results also reveal that the extent of the loss and damage to agricultural livelihoods of smallholder 
farmers is a key concern. Preference for alternate livelihood support, resolving land conflicts and 
economic diversification were the highest priorities. Addressing vulnerability due to climate change 
in conflict-prone agrarian communities entail safeguarding small and marginal farmers from potential 
loss and damage through the provision of agricultural safety nets and risk transfer mechanisms. 
Weather index-based insurance, micro-insurance, social security and link to agri-market services 
were identified as key risk transfer economic instruments to deal with impacts to different agricultural 
livelihood assets (see Table 6-2). In the recent years, weather-based insurance and its application to 
the agriculture sector has been piloted in different locations across Philippines in limited extent 
yielding mixed results for smallholder farmers (Cole et al. 2012; IGES 2015). While cultural 
traditions is an important a potential determinant of agricultural insurance demand (see Smith and 
Glauber 2012), research informants suggested cropping culture, farmer income, price of premiums, 
willingness to pay, extension services on smart farming practices as key factors affecting cash-
constrained smallholders willingness to pay for crop insurance. Our research indicates that insurance, 
subsidy and compensation mechanisms should have a broader coverage and made affordable to 
vulnerable farmers. Insurance mechanisms must be sensitive to a broad range of climate vulnerability, 
agricultural crops (i.e. other than rice and corn) and provide incentives to recover from non-economic 
losses or they could lead to unsustainable agricultural practices.  
A key challenge for Philippines in implementing weather-based insurance schemes will be providing 
cover for a range of commercial crops (i.e. beyond rice and corn). An enabling environment for the 
private sector to invest in agricultural insurance schemes will be necessary, which may require 
national government to reform the Agri-Agra Reform Credit (2009) scheme and Micro-insurance 
Regulatory Framework (2010). While NGO efforts are helping communities organise into farming 
groups, national level reforms will be necessary to overcome market and operational barriers to 
weather index-based implementation. Support services such as knowledge of weather index-based 
products, financial literacy, establishing climate/weather indexes and agriculture extension for 
farmers is vital in the national-level agrarian reforms. This study highlights the important role NGO 
and local government networks could play in addressing loss and damage, and the consideration of 
civil society in the broader climate financing discussions.  
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6.8.Conclusion  
This chapter expands understanding of multidimensional effects of climate change on women and 
men farmers in conflict-prone farming communities. Gendered impacts of climate variability and 
change on agriculture livelihoods of smallholder farmers were analysed using an in-depth case study 
of Mindanao, Philippines. Firstly, the study found that productivity and sustainability of smallholder 
mixed farms in Mindanao are threatened by climate variability and change, disasters, and further 
aggravated by socioeconomic drivers such as conflicts and land disputes. Beyond religious and ethnic 
factors, climate-related stresses such as prolonged droughts and frequent floods are fuelling the 
Central Mindanao conflicts. The number of displaced farmers, loss and damage and gender inequality 
will likely to increase as the effects of climate change proliferate on smallholder agriculture and 
livelihoods. Based on the analysis, it is concluded that vulnerability factors in rural mixed farm 
landscapes and agriculture livelihoods in conflict-prone areas are heterogeneous and interconnected. 
The findings from this case study confirm that multiple shocks and stresses and interconnected social 
factors can enhance vulnerability. Stresses such as drought, floods, insect infestation and typhoons 
are the major climatic stresses responsible for significant loss of smallholder livelihoods. Climatic 
stresses interact and combine with socioeconomic factors such as ethnic conflicts, migration and 
displacement, weak incentive structures (e.g. insurance) causing incremental losses to agriculture and 
livelihoods. The multi-casual nature of gender relations, migration and conflicts inherent in 
vulnerable farming communities produces multi-directional linkages with climate change and disaster 
vulnerability.  
Secondly, it is observed that despite increasing efforts on addressing gender gaps in Philippine’s 
agriculture sector, poor women smallholder farmers are still underrepresented in food production and 
rural economy. Gender equity attracts even less political attention across decision-making bodies and 
land reform agendas. This is resulting from a poor understanding of structural causes of gender 
dimensions of climate and socioeconomic vulnerability. Findings from this chapter indicate that 
distinct roles and vulnerability of women and men smallholder farmers is changing farming patterns, 
structure of households and adaptive capacities. It is concluded from this study that gender roles and 
gender relations within smallholder farming communities are strongly influenced by climate 
variability and change intersecting with social, cultural, economic circumstances, thus contributing 
to the overall vulnerability of women. Changes to gender roles are expected to continue to have 
important implications for the future of smallholder mixed farms. As a result, women have less access 
to agricultural resources (loans, technology), land, extension services, capital, employment 
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opportunities, and support tend to favour rural men smallholder farmers. It is essential that existing 
and new policies account for gender differentiated climate impacts and climate-smart actions respond 
to specific needs targeting the minority or underrepresented women farmers in Mindanao.  
Thirdly, the chapter also find evidence to loss and damage in Philippine’s agriculture sector, in 
particular non-economic loss and damage. In conclusion, mobility, relocation and migration from 
rural to urban areas and overseas are a growing option for the most vulnerable farmers in Mindanao 
due a combination of environmental and socioeconomic push factors. The results underline the dual 
nature of migration to cope with increasing adverse effects of multiple risks in rural smallholder 
farming communities. For poor smallholder farmers, migration and mobility represents a logical 
livelihood diversification and adaptation strategy. It can ease financial pressure created by seasonal 
declines of crop productivity and boost investment in agriculture. Migration and displacement can 
also negate the cohesiveness of rural farming structures and young women in particular become 
victims of trafficking, exploitation and violence. Given conflicts, climate change, and gendered 
impacts were attributable to multiple vulnerability factors (rather than single climate events), this 
research finds that a multitude of complex relationships and contributing socio-economic factors 
result in climate-induced conflicts, mobility and migration. Other factors associated with access to 
land, cultural perceptions on the role of women, race and ethnicity, access to agriculture resources, 
employment, ethno-religious tension and food security are at interplay. Climate variability and 
extreme disasters may not alone not explain conflicts and migration, but they do appear to play 
important contributing roles in these events. 
Promoting CSA interventions as an enabling approach for peace in Mindanao is a complex challenge, 
especially for the most vulnerable women and men farmers in the conflict affected areas. Restoring 
agricultural livelihoods to reduce climate, disaster and conflict risks challenges traditional 
humanitarian interventions on relief, crisis support and reconstruction in Mindano. Given the multi-
dimensional nature of climate vulnerability and conflict risks, the following options are recommended 
for future policies and programs: 
a. Gender analysis:  There is a need to understand specific vulnerability and coping 
mechanisms of women and men farmers. Agrarian and land reform policies need to be 
sensitive to differing vulnerabilities of men and women to both climate and non-climatic 
shocks in conflict-affected municipalities in Bangsamoro areas. In this context if gender-
responsiveness is to be achieved through climate-smart policies in the agriculture sector, 
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it is important to analyse the gender inequality and justice with institutional power 
structures, disasters and climate change.  
b. Peace and reconciliation: Efforts need to focus on marginal women smallholder farmers, 
including improving agricultural livelihood opportunities for combatants and widowed 
women, as they constitute a largest segment of the Bangsamoro workforce. Long-term 
peace and reconciliation process is a key player in fostering agricultural investments, and 
incentives such as dealing with land tenure issues for women, should be resolved. 
Leadership for such reforms should be from the governments as aid and humanitarian 
agencies may not be best placed to deal with structural social issues. 
c. Climate change specific programs: Development of ‘climate-smart’ strategies that takes 
into account specific agriculture situation of farmers. Program strategies need to address 
climate vulnerability of food production systems of women farmers as well as influence 
changes to their livelihood, ethnic perceptions and social situations, improving their right 
to essential services and participation in decision-making. 
d. Loss and damage: Incentives, public safety nets, subsidies and compensation schemes 
should integrate risk transfer mechanisms such as weather-index insurance policies, 
building on mechanisms already in-place or trialled pushed by different stakeholders. 
Access to social protection, loans and micro-credits plays an important role in re-financing 
farming activities after disasters and needs to be included, while designing and 
implementing policies, targeting resilience building for women farmers. Policy reforms in 
favour of weather index-based insurance and other potential social safety nets should 
target women and be complementary to climate-smart practices in place by smallholder 
farmers and NGOs to mitigate the risk associated with extreme climate-related risks.  
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Chapter 7. A study of climate-smart farming practices and climate-resiliency 
field schools in Mindanao, the Philippines 
Chandra, A., Dargusch, P., McNamara, K.E., Caspe, A.M. and Dalabajan, D. 2017. A study of 
climate-smart farming practices and climate-resiliency field schools in Mindanao, the 
Philippines.World Development 98: 214–230. 
7.1.Chapter Summary  
This chapter uses climate-resiliency field schools involving smallholder farmers in the Mindanao 
region of the Philippines to study climate-smart farming practices. Using data from field observations, 
86 interviews and 13 FGDs from five municipalities, the research finds that cross-scale activities, 
including local plans and multi-stakeholder forums, and municipal budgeting processes, influence the 
adaptation and mitigation to climate change in smallholder farming systems. Furthermore, using 
matrix analysis and stakeholder responses, the chapter identifies interactions, synergies, conflicts and 
potential co-benefits between M&A, and food production practices. The analysis of climate-resiliency 
field school practices shows that the addition of adaptation and food production outcomes to 
smallholder farming landscapes strengthened the mitigation of climate change outcomes (and vice 
versa). Climate resiliency field schools have promoted the practice of organic farming, various 
systems for rice intensification and the establishment of community seedbanks. Other practices, such 
as soil conservation, reforestation and agroforestry, have been used in Mindanao to maintain carbon 
stocks whilst increasing crop production. Climate resiliency field schools serve as a platform where 
farmers can access climate information which they can use to improve farm i.e. choices of crops, 
timing of farm preparation and harvest. The findings suggest that climate-smart interventions are 
highly location-specific, technically rigorous, involve knowledge-intensive processes and are 
influenced by the knowledge and capacities of local farming communities and implementing partners. 
The chapter concludes with some suggestions for the design of programs, and the types of 
interventions that are required to sustain and ultimately scale up efforts to enhance CSA. 
7.2.Introduction 
The post-2015 development agenda is a unique opportunity to lead climate-smart solutions and 
strengthen the resilience of smallholder farmers. Smallholder farming is an increasing focus of 
political processes and has been enshrined in initiatives such as the 2014 International Year of Family 
Farming. Global agreements, including the Sendai Framework for Disaster Risk Reduction (DRR), 
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Sustainable Development Goals and Paris Agreement on Climate Change, reinforce the need to 
transition the agriculture sector to sustainable integrated food systems. Smallholders have a vital role 
to play in the agriculture transformation process. Smallholder farmers are an important part of 
ensuring future food security and fostering climate change solutions, and are already leading solutions 
at the local level. More than 500 million smallholder farmers manage less than 10 hectares of land 
(IFAD 2013), and yet produce as much as 80% of the food consumed in Africa and Asia. The 
opportunity therefore is to build on and scale up these local farming practices so that it continues to 
support food production and rural development against global food security, environmental 
protection, and poverty reduction and development goals.  
CSA as a sustainable development strategy, is increasingly recognised as an option to sustainably 
transform the agriculture sector. As discussed in Chapter 4, presently, there is little evidence on how 
CSA addresses the complex interactions between climate, social factors and food production at the 
community level. There is a growing body of CSA literature that calls for a need to research ways to 
integrate M&A in the food production practices of smallholder farming systems (Scherr et al. 2012; 
Harvey et al. 2014; Lipper et al. 2014). There is no one-size-fits-all approach to CSA as temporal 
scale, geography, institutional factors and technological innovations impede the integration of climate 
change goals in agriculture. A key challenge for scientists and governments however is to create 
policy based on limited scientific evidence that influences the knowledge, practices and 
vulnerabilities of smallholder famers (Jarvis et al. 2011; IPCC 2014b). Practitioners and scientists are 
under immense pressure to explain how CSA interventions will work on the ground, which in turn 
can assist in the scientific validity of the approach. In particular, research into community-based 
processes that give rise to synergies and co-benefits, while minimizing conflicts, of M&A practices 
is vital. While these terms have been used extensively (IPCC 2007; Smith and Olesen 2010; Brandt 
et al. 2017), the participatory processes underlying them are often ambiguous and based on very 
different assumptions of how smallholder farmers experience climate shocks and interact with 
agricultural landscapes. Empirical research can therefore inform smallholder farmer management of 
climate risks and scale-up landscape-suitable agricultural practices, technologies and systems. 
Climate-resiliency Field Schools (CrFS) represent a ‘polycentric’ institutional strategy used by local 
NGOs and governments in the Philippines. CrFS involves a range of smallholder stakeholder 
institutions and an agency to strengthen the pedagogical understandings of innovative CSA practices. 
CrFS originates from Farmer Field Schools (FFS) developed in the late 1980s in Southeast Asia by 
the Food and Agriculture Organisation of the United Nations as a bottom-up participatory approach 
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for extension officers and scientists to engage with smallholder farmers (Braun et al. 2000). The FFS 
is based on a ‘learning by doing’ concept using hands-on sustainable agriculture production practices, 
stimulated by experiential learning processes (FAO 2006). The first few FFS were designed by 
government for field experiments, observations and discussion on regulating pest infestation in rice 
farms resulting from the Green Revolution (Settle et al. 2014). FFS programs have traditionally used 
agro-ecological concepts and provided farmers training on integrated pest management, crop 
rotations, and crop diversification within the rice-based systems (Braun et al. 2000). With the 
involvement of NGOs, FFS have expanded across Asia and Africa since the late 1980s to embrace a 
range of agriculture extension services, annual crops and vegetables. Today FFS in Southeast Asia 
include hands-on field-based curriculums, as well as training and advocacy on gender, health impact 
studies, field ecology, action research and farmer planning (Lasco et al. 2011). The strength of FFS 
lies in increasing farmers’ skills as managers of agroecosystems and participation of women farmers 
in FFS has improved agricultural income and crop productivity across many regions (see Feder et al. 
2004; Davis et al. 2012). 
Community-based climate change programs have capitalised on FFS to develop a strong support 
mechanism in the smallholder agriculture sector. Climate change programs with a FFS component 
have been useful for building the adaptive capacity, livelihoods sustainability and climate resiliency 
of smallholder farmers (Ensor et al. 2014). The empirical research focuses on CrFS implemented by 
the BINDS program in Mindanao, the Philippines. The BINDS program was a three-year climate 
change program funded by the Australian Government’s Department of Foreign Affairs and Trade 
and implemented by nine local NGOs in 18 municipalities across the eight poorest provinces in 
Mindanao (Oxfam 2013b). The program aimed to enhance the resilience of poor and vulnerable 
farmers against unavoidable impacts of climate change by enhancing their adaptive capacities and 
their livelihoods (Oxfam 2015). The CrFS was developed by and introduced to the BINDS program 
by the Rice Watch and Action Network (R1). R1 helped develop the capacity of local governments, 
communities and NGOs with the skills on CrFS (Oxfam 2015). A series of CrFS, since 2013, have 
implemented a mix of mitigation, adaptation and agricultural livelihood interventions across six 
municipalities in three provinces in Mindanao. The CrFS started with small groups of women and 
men farmers implementing season long (4–5 months) training programs on climate-smart farming. 
The CrFS curriculum involved theoretical information and practical skills application using 
demonstration farms that enabled farmers to apply new techniques on their farms (Oxfam 2015).  
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This chapter specifically answers research questions 1 and 2 outlined in Chapter 1 This research 
downscales to CrFS in five selected municipalities across three provinces to examine what practices 
exist or are now being adopted to facilitate CSA. This chapter highlights what ‘climate-smart’ benefits 
can be expected as a result of the CrFS and what measures have been put in place that will contribute 
to the integration of mitigation and adaptation with livelihood interventions. First, the chapter 
systematically assess the institutional dimensions of the CrFS focusing on what measures have 
facilitated responses to climate change in rural smallholder farming communities. Second, the chapter 
investigates the characteristics of rural smallholder farms and what synergies and conflicts exist 
between adaptation and mitigation strategies. Finally, the chapter discuss how CrFS is an important 
institutional strategy in the Philippines for improving decision-making capacity. An in-depth 
investigation of the CrFS as an institutional mechanism to climate-smart interventions can offer 
insights a clue to the issue on how community-based interventions can be sustained in the agriculture 
sector. The forms of farming practices and cross-scale participatory processes emerging in the 
Philippines case study is an important contribution to CSA scholarship, and provides the emergent 
conditions necessary for replication in similar programs targeting smallholder farmers in other rural 
locations.   
7.3.Background: Climate vulnerability of the Philippines agriculture sector  
Men and women farmers experience vulnerability to climate change differently, which was discussed 
in the preceding chapter. The focus of this section is on physical vulnerability of the Philippines 
agriculture sector. Agriculture contributes significantly to the Philippines economy and subsistence 
of smallholder livelihoods. At the national level, various agrarian reforms targeting land, forestry, 
fisheries and agriculture sectors are under way to develop the agribusiness industry. These reforms 
over the years have included changes to land ownership and land reform (Vellema et al. 2011), 
developing joint ventures with multi-national companies, targeting new agribusiness investments 
(Riedinger 1995), growing both biofuel and new food crops, and regaining self-sufficiency in rice 
production (Balisacan 1998).  
More recently, national government efforts have included mainstreaming of climate change at both 
the strategic and operational levels in the various functions and agencies across the sector (Lasco et 
al. 2008, 2011; DENR 2010). For example, in the wake of typhoons Ketsana and Parma, the 
Philippines National Government signed the Climate Change Act of 2009 and the Philippine Disaster 
Risk Reduction and Management Act of 2010. The Climate Change Commission (CCC) was 
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established: to mainstream climate change in the government's planning processes and coordinate and 
lead the formulation of the country's response to climate change. Subsequently, the National 
Framework Strategy on Climate Change and the National Climate Change Action Plan, which laid 
down the country’s strategy to combat climate change, was signed and approved. The National 
Climate Change Action Plan and Disaster Risk Reduction and Management Act, for its part, shifted 
the government’s strategy from response to preparation in the agriculture sector and restructured the 
government’s budget for this purpose. NGOs through their advocacy and campaigns have been 
instrumental in the passage of the two laws and establishment of a People’s Survival Fund for M&A 
programs (PSF 2017).  
Agriculture comprises about 13% of the gross domestic product and employs 35% (12.9 million) of 
the total labour force in Philippines (FAO 2012b). Consequently, agriculture accounts for more than 
30% of the total GHG emissions in the Philippines and is the second largest GHG emission source 
(UNFCCC 2014b). The total proportion of agricultural GHG emissions from rice cultivation is 
estimated to be 13.3 Tg CO2 eq.yr
-1, which comprises of 3,920 kg CO2 eq. ha
-1 crop-1 in irrigated 
areas and 1,381 kg CO2 eq. ha-1 crop-1 in rainfed areas (Bautista and Saito 2015).A large proportion 
of the emissions is derived from soil processes such as CH4 and N2O emissions from soil (Arnaoudov 
2015). With regards to climate vulnerability, there has been an increasing awareness in terms of 
adverse impacts of disasters and climate vulnerability to the Philippines agriculture sector. Typhoons, 
floods, landslides and droughts frequently impact the Philippines. Similarly, hydro-metrological 
events have increased in intensity, with distinct changes to the precipitation, dry spell and drought 
conditions in the last decades (Yumul Jr. et al. 2013; Ezra 2016). For example, from 1960 to 2008, 
the number of tropical cyclones and floods, cost of damage to the agriculture sector and the number 
of deaths related in the Philippines has increased (ADB 2009). As such the Philippines ranked fourth 
in the list of countries most affected from 1995 to 2014 by climate change impacts and extreme 
weather events (Kreft et al. 2016). Close to all regions of the Philippines are highly vulnerable to 
climate change impacts because of their frequent exposure to recurring extreme disasters, slow-onset 
events and constrained human adaptive capacities.  
Medium and large-scale natural disasters (floods, droughts and typhoons) have caused loss and 
damage to the agricultural production, agriculture-sector growth and food value chain. For example, 
a study by FAO (2015b) estimated that between 2006 and 2013, the Philippines was affected by 75 
disasters, primarily floods and typhoons/tropical storms, causing an estimated US$3.8 billion in 
damage and losses to the agriculture sector. Super-Typhoon Haiyan in 2013 caused more than 6,200 
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deaths, displaced 14.1 million people, the loss of 1.1 million tonnes of crops and impacted 
productivity of 600,000 ha of farmland (FAO 2014). Future climate change projections indicate 
significant changes in temperature, precipitation, occurrence of extreme weather conditions and sea 
level rise, which will affect the agriculture sector in various ways. For example, research of rice and 
corn yields by Buan et al. (1996) indicate that increased temperature and decreased rainfall under 
future climate scenarios will decrease in yield of the two key crops.   
Mindanao, because of its pre-existing and current vulnerabilities, represents one of the most complex 
cases for climate change and DRR efforts in the Philippines. Not only does it rank high in most 
climate vulnerability indices but it is also host to a lingering social tension fuelled by Muslim 
separatists, communist guerrillas and warring clans (Vellema et al. 2011). The alternating patterns of 
drought and heavy rainfall, sea level rise, and the low adaptive capacities of parts of the population 
and the government, makes an already difficult situation even more challenging, especially for the 
rural poor and in particular vulnerable groups such as women and persons with disabilities. 
Alternating episodes of prolonged dry spells and heavy rainfall patterns have exacerbated the 
hardships of Mindanaoans. These were especially pronounced during 1998 when the El Niño-induced 
drought pushed an estimated 1.4 million residents close to starvation (Oxfam 2012). In December 
2011, Northern Mindanao, historically considered as typhoon-free, was struck by tropical storm 
Washi, causing an estimated 1,292 deaths, 695,195 affected people in 13 provinces, and US$11.3 
million worth of damage to agriculture sector (Rasquinho et al. 2013).   
The five municipalities from where data was collected are acutely vulnerable to the impacts of 
extreme weather events and climate change. The municipalities in Agusan del Norte for instance are 
located in the downstream riverine ecosystem of Agusan River Basin and sits on top of an active fault 
line making them particularly susceptible to flash floods, earthquake, and landslides. The same is true 
for North Cotabato where the Liguasan marsh intermittently inundates farms and settlement areas 
during heavy rainfall. Surigao del Sur faces the Pacific Ocean, making it vulnerable to tsunamis, tidal 
surge and sea level rise. It is also prone to landslides because of its topography and the unabated 
clearing of vegetation in the slopes.    
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7.4.Methods 
7.4.1. Selection of sites, stakeholders and CSA indicators  
Five municipalities across three provinces in Mindanao, representing three different spatial zones, 
were selected as locations for research investigation (see Figure 6-1 for location of research sits). 
They include upland and mountain farms in Sultan Kudarat (Esperanza, Bagumbayan), mid-land 
farms of North Cotabato (Alamada, Pigcawayan), and coastal lowland farms of Agusan del Norte 
(Jabonga). The choice of case study was based on the criteria discussed in section 3.7.1. The three 
provinces were chosen because they highlight a broad range of climate and socioeconomic problems 
and issues relating to the sensitivity of different temporal zones. Stakeholders were selected from six 
groups representing farmers (n=87), governmental organisations (local, regional and national; n=17), 
NGOs (n=20), donors (n=11), research institutes (n=13) and private sector (n=3). The farming 
communities where CrFS was implemented were chosen in such a way that they provided a useful 
sample for CSA practices (under the BINDS program) in order to inform broader efforts than in just 
one farm. The criteria, choice of community sites and selection of stakeholders were mutually agreed 
with research partners comprising of NGO and community-based stakeholders at the Community-
based Adaptation Review Workshop in Davao City, the Philippines on 12 February 2015.  
The quality and selection of CSA indicators was informed by the research analytical framework (see 
section 3.5), theory and practice on CSA in four ways. First, the indicators related to adaptation, 
mitigation and food production was firstly reviewed based on the peer-reviewed literature on climate 
change and agriculture (Wall and Smit 2005; Rosenzweig and Tubiello 2007; Tubiello and 
Rosenzweig 2008; Binder et al. 2010; Jarvis et al. 2011; Scherr et al. 2012; FAO 2013; Harvey et al. 
2014) and BINDS program related reports. Nine indicators were prioritised following NGO FGDs 
and as illustrated in Figure 3-3. Second, the relevance and quality of selected indicators were field 
tested with local communities and NGOs in Timor-Leste under a parallel Australian Aid CBA 
program (see Chandra et al. 2016b). Third, data quality was ensured through interviews and 
consultations with scientists and experts at the 3rd Global Science Conference on Climate-Smart 
Agriculture, Montpellier, France on 16-18 March 2015. Lastly, the indicators were reviewed and 
revised with NGO stakeholders at the CBA Review Workshop, Davao City, Mindanao on 18 July 
2015.  
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7.4.2. Stakeholder focus group discussions, interviews and field observations  
Participants were selected at random from existing lists of CrFS farmers and farmers’ groups. The 
researcher carried out semi-structured interviews (n=10; 5M, 5F) and FGDs (n=9; 30M, 47F) lasting 
between one to two hours with farmers immediately following CrFS sessions in February 2015 and 
thereafter until August 2015 (a breakdown of the methods and number of informants is provided in 
Table 3-1, Chapter 3). The questions were pre-tested with NGO facilitators in February 2015. The 
researcher also conducted interviews and FGDs with farmers. The FGDs were facilitated with the 
assistance of local NGO staff that had a working relationship with the farming communities through 
the CrFS.  
Specific to collection of data on CrFS practices in Mindanao, the FGDs comprised of five steps. The 
first part dealt with identification of M&A and food production practices, how they were implemented 
and the challenges/benefits of CrFS. The second part focused on comparing the selected CSA 
practices with the indicators. This was done by using leading questions to elicit farmer preferences 
for each practice according to their relative importance to the indicators. Using matrix analysis tables, 
farmers indicated interactions between the different CSA practices in their municipality with ‘+’ 
(benefits or synergies), ‘-’ (negative effects or conflicts) and ‘+/-’ (uncertain). The individual 
practices implemented by the CrFS were classified by smallholder farmers and NGO stakeholder 
based on their potential to (i) contribute to adaptation i.e. increase crop resilience, fertility and water 
holding capacity in soils and yield variability with frequent droughts (ii) contribute to mitigation co-
benefits i.e. increase soil carbon storage, nitrification and carbon sequestration, and reduce use of 
nitrogen fertilisers and GHG emissions and  (iii) improve food production i.e. increase food security, 
income and livelihood. Focus groups consisting of smallholder farmers, local NGOs and LGU staff 
carefully evaluated CrFS practices with regard to immediate and future unintended outcomes.  
The third part of the FGDs consisted of farmers presenting matrix results to other farmer groups, 
opening space for validation of interactions between the different farming practices. Five different 
versions of the matrix were created, one from each municipality, differing in their sequence of 
interactions. The fourth step involved the lead researcher following up on farmer interviews for in-
depth discussion on CSA practices and challenges to implementation. Finally, information from the 
interviews and FGDs were complemented with field observations, with the researcher observing CrFS 
sessions and undertaking transect walk along smallholder farms.  
 195 
The researcher carried out further interviews (n=54) and FGDs (n=4) lasting about an hour, from July 
to August 2015 with NGOs, government (local, regional and national), donors (multilateral and 
bilateral organisations) and representatives involved in the BINDS program, and climate change and 
agriculture sectors. Practitioners and experts (n=13) working on CSA, as well as more generally at 
the climate change–policy interface, were also important informants for learning about the wider 
institutional context of CrFS in the Philippines. 
7.4.3. Data analysis and identification of synergies and conflicts  
The individual CrFS practices identified by the farmers were classified into the five broad categories: 
crop and livestock management, soil and water management, agriculture water management, 
restoring degraded lands and market and technology. The individual matrix was analysed and 
combined according to the type of spatial zone to analyse different interactions. This analysis was 
performed using the typology of Lasco et al. (2009), a less technically demanding approach, to 
determine synergies, conflicts, co-benefits and trade-offs. The analysis involved coding the individual 
practices and summing the positive, negative or uncertain interactions (indicated by the framers, NGO 
facilitators and expert judgements of the researcher) to form an overall matrix (see Appendix 11 and 
12 for field data). By adding and subtracting the individual indices of mitigation, adaptation and food 
production practices, the overall interactions between them was quantitatively assessed using radar 
charts for different spatial zones. 
The data from the interviews and FDGs were documented and synthesised for triangulation of 
stakeholder insight into the practice of CSA and effectiveness of CrFS. The community-level 
synergies and conflicts data were triangulated with other expert interviews and secondary data from 
the BINDS program. Finally, the qualitative data collected through the semi-structured interviews 
and FGDs were analysed using the software tool NVivo version 11 (QSR 2016) and grounded theory 
analysis approach (Robson 2002), to generate themes and determine the nature of interactions 
between CSA practices implemented under the CrFS.  
7.5.Results 
7.5.1. Cross-scale measures promoted by Climate-resiliency Field Schools 
The institutional arrangement of and engagement within the CrFs in Philippines is strongly influenced 
by policies in place to coordinate, monitor and evaluate action plans on DRR and climate change. 
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Table 7-1 shows engagement across multiple institutional scales in the Philippines, the types of 
institutions involved and measures promoted, providing an insight into emergent policy conditions 
for implementation of CrFS. CrFS in Mindanao commenced in mid-2012 in partnership with Oxfam, 
NGO partners, LGU, The Philippine Atmospheric Geophysical and Astronomical Services 
Administration (PAGSA) and national government agencies. Interviews described that NGOs and 
government work with small groups of women and men farmers (30–35 per site) on weekly trainings 
during a season (4–5 months).  Preceding the establishment of CrFS, participatory capacity and 
vulnerabilities assessments were completed in target communities covered by the BINDS program.  
The risks of slow onset and natural disasters were assessed from the perspectives of the local 
communities. The risk data was confirmed with the climate projections from PAGASA experts to 
produce site vulnerabilities, hazards and capacities influencing agricultural livelihoods, which then 
becomes the basis of the CrFS program.   
Table 7-1. Multi-actor institutional support to CrFS communities across multiple scales  
Level Type Institutions Measures and Services Promoted  
In
te
rn
a
ti
o
n
a
l 
Donors Australian Aid, United 
Nations (FAO, UNDP, 
IFAD), World Bank, EU, 
Asian Development Bank  
 International climate finance  
 Diversification of food and agricultural products 
 Institutional capacity support -DRR and climate change  
 Renewable energy and energy efficiency 
 CSA 
 Early Warning Systems  
 Program monitoring system  
 
Research  International Rice Research 
Institute (IRRI) 
 Alternate Wetting and Drying or AWD  
 System of Rice Intensification  
 Hybrid and early maturing rice varieties  
 Bioenergy, carbon emissions reductions, and carbon 
sequestration 
 
N
a
ti
o
n
a
l 
National 
Government  
Department of Agriculture 
and Fisheries, Department of 
Environment and Natural 
Resources, Department of 
Science and Technology – 
Philippine Atmospheric, 
Geophysical and 
Astronomical Services 
Administration (PAGSA), 
National Economic and 
Development Authority 
(NEDA), Department of 
Agrarian Reform, National 
DRR and Management 
Council 
 National climate finance - People’s Survival Fund 
 Climate Information Systems 
 CSA infrastructure and regulations 
 Agriculture product diversification  
 Financing and risk transfer Instruments on climate 
change 
 Monitoring of greenhouse gas emissions   
 Mangrove rehabilitation  
 Credit and microfinance  
 Risk-based land use and development plans  
 Weather information and seasonal forecasts  
 Clean Development Mechanism projects   
 Land tenure and agrarian reform 
 Agricultural extension services 
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Level Type Institutions Measures and Services Promoted  
International 
National 
NGOs 
Oxfam, Plan International, 
CARE, Rice Watch Action 
Network (R1)  
 Peer Exchange and demonstration sites  
 Climate risk assessments.  
 Project development and implementation  
 Climate change advocacy and campaign  
 Livelihood diversification and adaptation  
 Abaca market development  
 Participatory Capacity and Vulnerability Analysis 
 
S
u
b
-N
a
ti
o
n
a
l 
Regional 
Government  
Department of Agriculture, 
Office of Civil Defence, 
NEDA Regional Office, 
Regional DRR and 
Management Council  
 Agricultural extension services to LGU 
 Capacity building and awareness on DRR 
 Disaster response, recovery and rehabilitation 
 Regional plans and tools  
 Irrigation (use of drip irrigation) 
 
Local 
Government 
Units 
Planning office, DRRM 
office, Municipal  
Extension office 
 Climate information systems - use of Automatic Weather 
Stations (AWS), data capture, interpretation, reporting, 
 Crop insurance, subsidies and grants  
 Organic agriculture and integrated farming  
 Daily weather forecasts, advisory bulletins, broadcasts 
 Irrigation and water harvesting  
 
L
o
ca
l/
C
o
m
m
u
n
it
y
 
Local NGOs 
 
Agri Aqua Development 
Coalition, Kasanyangan 
Rural Development 
Foundation, Inc., 
Community Empowerment 
for Resources Development,   
Community Organizers’ 
Multiversity, Rural 
Development Institute of 
Sultan Kudarat, SIAD 
Initiative in Mindanao 
convergences for Asset 
Reform and Regional 
Development, Inc.  
 Conservation Agriculture and Agroecology 
 Soil management, composting, crop management and 
mulching.  
 Marketing, business and entrepreneur skill training  
 Seasonal forecast information 
 Demonstration farms   
 Drought-tolerant seeds  
 Seed replication and banking  
 Integrated farming  
 Organic Agriculture 
 Agroforestry, tree planting and reforestation  
 Watershed management and flood management  
CBO Barangay Councils,  
Local Traders Association  
 Welfare support to barangay farmers 
 Oversee implementation of barangay ordinances  
 Organic Agriculture 
 Waste management  
 Support farmer associations  
 Tree planting 
Farmers   Farmer groups, Women’s 
groups, Organic Farmers 
Organisations, Church 
Group, Non-Organic 
Farmers  
 Seasonal Calendars   
 Integration of indigenous knowledge  
 Traditional farming practices, crop selection  
 Fodder preservation   
 Seaweed cultivation and aquaculture  
 Diversification of livestock 
 
 
As illustrated in Table 7-1, the focus of the national government is to mainstream climate change 
across sectorial decision-making processes and all development planning. This is evident with the 
Office of the President establishing climate change adaptation and DRR as national level priorities. 
A number of high level institutions and policies have been created, including the Climate Change Act 
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(2009), 2010-2022 National Climate Change Action Plan, Climate Finance Group and a high level 
cabinet cluster on climate change. These policy measures potentially provide the political conditions 
stimulating climate-smart investments and reform of the wider agriculture development planning 
frameworks. In coordination with the Climate Change Commission, the Department of Agriculture 
has formulated and implemented a framework for mainstreaming climate change adaptation and DRR 
across all policies, programs, and projects (DENR 2010). Informants described that the People’s 
Survival Fund (PSF) was made operational in 2015 by the national government for LGUs and 
local/community-based organisations to implement climate change adaptation projects. The 
Philippine government had allocated about P1 billion/annum (US$20.07 million) from the national 
budget, and further supported by funds from relevant government agencies, LGU, private sector and 
donors (CCC 2017). By October 2015, 13 LGUs had submitted adaptation proposals to address 
climate risks (Saunar 2015). 
Interviews with national, regional and local government participants revealed that mainstreaming of 
climate change in the agriculture sector has contributed to the building of managerial and technical 
capacity of government staff, development of mitigation and adaptation knowledge and 
communication materials, and high-level promotion of CSA. Participants described that CrFS was 
complementary to government mainstreaming efforts, as they practically demonstrate how to i) 
respond to climate change and disaster risks; ii) integrate DRR with climate change adaptation in 
government policy, plans, and budgeting processes; and iii.) enhance knowledge on climate change 
based on science and experiences of farming communities.  
At the sub-national levels, CrFS has been positively influenced by government reform efforts that 
aim to restructure the agriculture development planning framework for provision of new extension 
services on CSA. Focus group respondents from the national and regional governments indicated that 
by framing food security and DRR as national climate change priorities, local government agriculture 
investments that have with linkages to rural development, has increased. For example, to strengthen 
CSA delivery, the Department of Agriculture has implemented Strengthening Implementation of 
Adaptation and Mitigation Initiative in Agriculture nation-wide. The Adaptation and Mitigation 
Initiative in Agriculture (or AMIA) is a national framework that provides an umbrella climate change 
support program for regional governments and LGUs. AMIA is one of the seven systems-wide 
mainstreaming programs of the Department of Agriculture that aims to mainstream climate change 
across all agriculture related programs, operational levels, functions, programs systems-wide and 
agencies (DENR 2010). 
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At the community level, given the need to improve adaptive capacity of farmers and productivity of 
agriculture livelihoods, FFS in the Philippines are increasingly including climate-related services and 
extension systems (DENR 2013). The first few CrFS were initiated in early 2000 by the R1 (in 
partnership with other NGOs) focusing on climate-information and sustainable agriculture in the 
municipalities of Gerona and Irosin (Northern Philippines) (Oxfam 2013b). Interviews with NGOs 
indicate that by 2010, CrFS was strongly advocated by the NGO community as a participatory means 
of sharing climate forecast information and strengthening of smallholder farmer capacities.  
Mainstreaming efforts have also given rise to local stakeholder networks and coalitions (with farmers) 
to directly access resources previously unavailable to them. For example, the CrFS has encouraged 
NGOs to partner with the PAGSA, LGU and Barangay Councils in the delivery of Climate 
Information Systems and accelerated extension support services. Across the five municipal sites 
under research investigation, the CrFS works directly with local farmers on climate-smart farming 
practices, thus ensuring that farmers have reliable access to climate and weather information for 
planting purposes. NGO and municipal agriculture extension officers function as facilitators (rather 
than experts) to deliver farmer-managed learning plots. Many farmers also reported joining barangay 
farmer groups that is now an important support mechanism for other farmers beyond the seasonal life 
of CrFS training sessions. NGOs also reported that CrFS has also allowed representatives of 
national/regional government to meet with LGUS, local civil society organisations, and the 
indigenous people on accessing finance for mitigation and adaptation to addressing the effects of 
climate change. 
CrFS measures promoted (see Table 7-1) by all the stakeholders can be described as on-farm technical 
assistance that is targeted towards increasing on-farm agricultural productivity and farmer income. 
This is done by the CrFS program introducing a combination of practical skills via farmer-based 
experiments (e.g. demonstration farms) for piloting improved farming practices and climate 
technology to their farms. For example, in the municipalities of Esperanza and Bagumbayan in Sultan 
Kudarat, farmers described that CrFS were established alongside season-long courses on climate 
information, soil management and agroecology. Owing to gendered vulnerabilities, a particular 
emphasis of the CrFS in Mindanao has been on training women farmers as facilitators. This approach 
enabled female leadership on sustainable agriculture practices and involvement in local level farm 
plans. By 2015, as a result of CrFS-related interventions under the BINDS program, over 1700 
farmers were trained and had access to climate-resilient agriculture technologies and practices 
(Cabaraban 2015).  
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One of the critiques of the CrFS was its weak link to formal markets. NGO and government 
stakeholders described that the CrFS had weakly integrated the influence of local markets, off-farm 
policies, value chain and connected farmers to larger traders and buyers – factors that are likely to 
contribute to improve competitiveness of smallholder-led organic agribusiness. Additionally, it was 
reported by farmers that CrFS trainings provide weak incentives for smallholder to engage with 
private companies and respond to changing market demand for organic produce. To work with the 
formal markets, smallholder farmers need access to credit, comply with quality standards, compete 
with large-scale farmers and meet regulatory standards (e.g. certification schemes).   
7.5.2. Characteristics of smallholder mixed farms 
Smallholder farmers in Mindanao manage small production systems, consisting of farm lands divided 
between one to two hectare plots consisting of traditional and non-traditional crop, housing, livestock 
and fallow fields. Farmer interviews suggest that the primary aim of smallholder farms is to produce 
crops and staples for household consumption and subsistence. Traditional crops consist of basic 
grains (rice, corn, coconut, sugarcane), while non-traditional crops consist of vegetables, fruits and 
other cash crops. Smallholder farms in Mindanao were found to have a great diversity of crops 
produced in low-volume, compared to their mono-cropping counterpart farms. This was evident by 
the farmers producing a range of vegetables, fruit plants (mango, papaya, guava, pineapple, banana), 
root crops (taro) and cover trees (e.g. rubber), alongside traditional coffee, cacao, coconut, corn and 
rice farm plots. Rice is an important agricultural commodity and diet of all Filipinos, and therefore 
the most common grain planted on many farms.  
In most cases, the plots of land for smallholder farming were up to two and half hectares, with 
majority farmers using up to one hectare to plant different varieties of rice. Interviews with farmers 
found that farm parcels are becoming smaller as they (re) leased or passed down the family chains. 
Mixed cropping (vegetables, root crops etc.) is widely practiced on the same parcel of land to 
maximise use of small farming lands. Vegetables and other cash crops are grown on marginal lands, 
hilly areas and home gardens close to houses by women in form of home gardens. Livestock farming 
was pursued at small-scale level, consisting mainly of pigs, goats, chicken, and cattle. Horses were a 
common mode of transportation in the upland areas of Sultan Kudrat. The livestock systems in 
smallholder farms across Mindanao are based on natural pasture. This system is especially vulnerable 
during dry season due to low quantity and quality of feed, and risk loss during rainy seasons due to 
soil erosion and flooding.  
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Across the three provinces, field observations found that the living conditions of smallholder farmers 
were poor, with most farmers living in small, basic houses made of local materials (e.g. bamboo, 
abaca and mahogany). FGDs with farmers described access to communication, transportation and 
water services as key challenges to infrastructure, although most households had access to mobile 
and cell phones. Rural land tenure of smallholder farms is characterised as complex in Mindanao, 
resulting from years of bureaucratic land reforms, failed land deals between the government, the Moro 
Islamic Liberation Front and shared tenancy and labour agreements (see Gutierrez and Borras 2004). 
Farms included as part of this research were less than two hectares, held under private and collective 
tenure or leased under tenancy or labour arrangement with other farmers or corporations. Male 
labours were sourced from within the household and barangays, and farmers had limited access to 
mechanised technology, land for expansion, capital and off-farm skills.   
7.5.3. Adoption of new CSA practices through CrFS 
This section presents focus group and interview data on practices implemented by the CrFS at the 
farm-level. Following Chandra et al. (2016b) and Smith et al. (2007) this research categorised CrFS 
practices into five groups: crop management, soil and water management, restoring degraded lands, 
waste management and market and technology. A total of 34 climate-smart practices were identified 
in the five municipalities that hold three categories of particular adaptation, mitigation co-benefits 
and food production impacts at the village garden, farm and landscape levels as illustrated by Figure 
7-1.  
The most common group of CSA practice across the five community sites was crop management, 
which accounted for 41% of smallholder CSA practices. The mix and combination of different 
categories of practices varied according to type of agriculture, availability of farmer resources, 
interaction with ecosystems (forest, coastal, watersheds) and spatial scales (upland, midland and 
coastal). The most common category of practices related to crop management (n=14 practices) while 
the least common category of practices belonged to management of agricultural wastes (n=2). The 
categories of CSA practices in Figure 1 exclude those that require institutional changes and 
government responses. There is no significant difference in the total number of recorded practices 
across the five sites. The four most common CSA practices across all mixed farms reported by 
smallholder farmer and NGO respondents include: organic farming and soil conservation; crop and 
livestock diversification; System of Rice Intensification (SRI); and diversification of income and 
livelihood activities. A discussion on each of these practices follows in detail.  
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Figure 7-1. Different types of the Climate-resiliency Field School practices across five municipalities 
in Mindanao (grouped according to adaptation, mitigation potential and food production). 
 
Results indicate that smallholder farming communities rely to a great extent on home gardens, organic 
farming and soil conservation strategies to respond to impacts of day to day weather- and seasonal 
climate changes. Smallholder farmers described that home gardens and organic farming had improved 
their access to food and FGDs indicated that households had enough food to eat for the whole week. 
Farmers produced their own organic concoctions learned at the CrFS and applied it to a range of 
crops. For example, in rice farms, men and women farmers had learned to adapt their farming systems 
and practices through organic farming thereby increasing rice yields. Similarly, use of soil cover has 
improved water-use, soil moisture and soil infiltration during dry seasons. For example, in North 
Cotabato, woman farmers described that their vegetable plants survived the long drought seasons. 
This was due to use of grass cover in the topsoil to retain moisture, and watering of farms at night or 
very early morning (rather than during midday). In other municipalities like Pigcawayan, some 
farmers had expanded the use of organic concoctions to banana and rice farms. Factors described by 
farmers that facilitate the adoption of organic farming include awareness of environmental and health 
benefits, increasing costs of chemical pesticides and fertilisers, barangay rules on agriculture wastes, 
LGU legislative provisions and NGO incentives like training, farming tools and finance.   
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The collective experiences of farmers, NGOs and LGUs indicate that new improved crop varieties 
grown organically were not only resilient to drought events, but also cheaper to grow and profitable 
in the medium to long-term. Organic farming used less synthetic chemicals and farmers reported that 
they were able to increase their yield, while decreasing fertiliser inputs by 50%, when compared to 
conventional fertiliser use. Organic farming was also described as conducive to restoration of water 
bodies, and pest resistance. A positive spin-off of organic farming is the social networking and 
organisation of famers into ‘organic-only’ cooperatives (e.g. Numo Organic Farmer Association, 
Organika Foods). The networks and cooperatives enabled better representation of smallholder 
farmers at LGU and provincial levels. In Jabonga, success of organic farming through CrFS had 
generated interest from the provincial and regional governments, and technical and seed materials 
had been distributed to CrFS trainee farmers. Factors discouraging the wider adoption of organic 
farming included: i.) high upfront costs and initial investment in organic concoctions; ii.) competition 
with non-organic farmers; iii.) weak support from LGU and barangay councils for organic method of 
agriculture; iv.)  lack of access to formal markets and demand for organic produce; and iv.) poor 
quality standards on and certification schemes for smallholder organic produce.    
Complementary to organic agriculture, focus groups described that CrFS farmers have changed their 
farm production patterns to adjust to changing climatic conditions by diversifying the mix of crops 
and livestock. Farmer respondents in all five municipalities indicated that they have shifted from 
mono-cropping (rice and corn) to integrated crop-livestock-agroforestry farming. Farmer interviews 
indicated that more households were engaged in producing mixed crops such as vegetables, banana, 
coffee and fruits rather than just staple crops. In Esperanza and Alamada, farming involved planting 
of a wide variety of crops such as coffee, coconut, cacao and rubber. Crop diversification had 
stimulated the establishment of women-led permanent home gardens, thus making season long crops, 
income and nutrition more accessible. Vegetable seeds distributed to women famers by the CrFs 
include Okra, Talong (eggplant), Ampalaya (bitter gourd), Sitao (string beans), Kalabasa (squash), 
and Pipino (cucumber). Other perennial crops such as cacao, coffee and abaca have been used as 
cover trees and crops in vegetable gardens and farms. Focus groups in all study sites identified that 
diversified farming practices had reduced dependency on crops such as cassava and corn, while new 
varieties of rice are now supplementing income and subsistence. 
Another common CSA practice described by farmers was the System of Rice Intensification (SRI). 
SRI, evolved rapidly in the 1960s (Wassman et al. 2009), and is understood as a set of cultivation 
principles and biophysical mechanisms used to improve the optimal growing conditions of individual 
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rice plants so that tilling is maximised and phyllochrons are shortened to accelerate growth rate 
(Dobermann 2004). Farmers reported that SRI practice had reduced dependency on corn as a main 
staple produce. Field observations in Mindanao indicate that SRI was successful when integrated with 
other agroecological and soil/water conservation practices to improve rice cultivation. A range of 
water saving practices was combined with SRI techniques in marginal lands to improve production. 
Examples of water conservation practices for SRI included organic farming, alternate wetting and 
drying (i.e. controlled irrigation rather than standard continuous flooding of rice fields), adoption of 
water-saving technologies (e.g. drainage, drip irrigation), use of traditional and new rice varieties, 
ploughing techniques, compost application, moderate fertiliser application, and planting at moderate 
density. In municipalities where SRI was trialled by the BINDS program, farmers reported that rice 
yields had increased. For example, interview with farmers in Esperanza indicated that with SRI, yields 
of Magnolia rice had increased from 65 sacks to 100 sacks per year since 2012.   
FGDs with farmers also indicated that SRI was more cost-efficient, required less fertiliser input, and 
economically viable compared to conventional methods of rice farming. For example, on average for 
a one-hectare farm, cost per kilo to produce rice had significantly reduced from US$0.16/kl to 
US$0.07/kilo, while the national average of the rice production per kilo was more thanUS$24/kilo 
(Cabaraban 2015). This study however found that the wider adoption of SRI was limited due to a 
combination of factors. The technique to start with is knowledge and labour intensive, and required a 
long process of farm trials and experimentation. Other farmers stated that factors such as SRI being 
location-specific, lack of market demand for traditional varieties of rice (e.g. red and black rice is less 
preferred by consumers compared to white rice) and the high upfront investments associated with 
organic farming makes SRI unattractive for large scale farming. While, research on SRI have reported 
mixed results (see Noltze et al. 2012; Takahashi and Barrett 2013) this study is of the opinion that 
up-scaling of SRI as a CSA practice would require scientific understanding of the farm-level 
processes of rice cultivation (e.g. plant physiological and bio-ecological conditions). Similarly, 
participatory approaches such as CrFS have an important role in dissemination of SRI practice, and 
therefore needs to be linked to the biophysical and socio-economic aspects of crop production for 
resource-poor farmers.   
7.5.4. Better weather information and early warning technology  
For farmers in Mindanao, locally produced weather information and location-specific forecasts are 
critical to planning their planting times and protecting farming assets and livestock. Risk-informed 
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agricultural practices were described as those underpinned by early warning information, 
technologies and tools. By actively engaging the office of the Municipal Agriculture Office in the 
implementation of the CrFS, the program and NGO partners have installed Automated Weather 
Stations (AWS) in LGU offices of Alamada, Jabonga, Pigcawayan, Esperanza and Bagumbayan 
(Oxfam 2013b). In addition, the PAGASA have provided technical assistance for the installation, 
training and use of the AWS within the LGUs. Local Climate Information Centres (LCICs) were set-
up and operational in the case study municipalities. The municipal LCICs recorded temperature, 
rainfall, humidity, wind speed and other meteorological observations twice a day. Location-specific 
metrological information was processed by the LGU and PAGASA that was adjusted for local 
farming conditions. Weather forecasts and advisory bulletins were broadcasted daily via local radio 
stations, cable and satellite television that provided farmers with real-time advice on local weather, 
farming activities and disaster preparedness. Farmers used seasonal calendars to record their own 
weather observations (on a daily basis) and combined them with LCIC forecasts, local practices, 
holidays, labour requirements and traditional/ indigenous knowledge.  
Smallholder farmers described in the FGDs that a variety of adaptation practices, farm management 
options and crop mixes were available through the CrFS. Seasonal calendars helped in the selection 
and optimal ‘mix’ of CSA practices. Mitigation and adaptation options were also influenced by farmer 
knowledge of growing seasons and local climate conditions. For example, agro-metrological 
information over days and weeks had relevance to the planning of farming operations (i.e. planting, 
irrigation, maintenance and harvesting), choice of crop production (i.e. planting of key crops like 
corn, rice, coco and vegetables), selection of early maturing crops, dealing with pest outbreaks, raising 
livestock and managing household/farm finance (i.e. loans, purchase of crop insurance). By 
scheduling planting with real-time climate information via seasonal calendars, smallholder farmers 
were able to coincide with the early or late rainy seasons or avoid disasters. Farmers also reported 
seasonal calendars better tools for planting under organic agriculture compared to relying on 
fertilisers and chemicals to mitigate drought effects on high value crops - indirect contribution to 
GHG mitigation.  
Beyond local farms, climate-monitoring data generated by the CrFS was used by LGUs and PAGASA 
to generate seasonal forecasts (such as likelihood of El Nino and droughts) and probability of 
disasters, slow-onset events and conflicts. For example, the Early Warning System (EWS) developed 
in Alamada (North Cotabato) was instrumental in containing the outbreak of cholera, which could 
have affected the entire municipality and neighbouring farming communities. Similarly, in 
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Pigcawayan, the EWS and communication mechanisms set up in the LGU and community helped 
manage the rido (clan war) conflict in early 2014. Interviews with LGU officials also indicated that 
weather information on had helped organise evacuations and rescue operations, stocking emergency 
supplies (e.g. food) and establish a system of monitoring response during disasters. The information 
generated by AWS has been used in the LGU planning for disaster preparedness, health and livelihood 
trainings. Other uses of EWS cited by LGU respondents include identification of high-risk sites, 
inventory of critical infrastructure, formulation of local development and land use plans, and 
deployment of response teams to farmers after disasters (OCD 2013).    
7.5.5. Interactions - synergies, conflicts and potential co-benefits 
Many of the measures implemented by the CrFS aimed at reducing vulnerability to climate change 
have other potential ecosystem integrity and rural development co-benefits. Overall, the analysis of 
CrFS practices, as illustrated by Figure 7-2, found that the addition of adaptation and food production 
outcomes to smallholder farming landscapes strengthened the mitigation outcomes (and vice versa). 
The agriculture adaptation strategies generated corresponding positive (synergy), negative (conflict) 
and uncertain effects on GHG mitigation and food production outcomes (see Appendix 11 and 12 for 
field data). The interaction of adaptation practices with mitigation and food production co-benefits 
provides five key findings concerning the research and practice of ‘triple win’ strategies in the 
agriculture sector. 
 
Figure 7-2. Interactions between adaptation, mitigation and food production practices (n=34) in 
smallholder farms in Mindanao. 
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First, the analysis of the interactions between the CrFS practices presents a largely synergistic 
relationship, where most categories of adaptation practices had corresponding positive effects on food 
production and GHG mitigation outcomes, which as illustrated in Figure 7-2. The categories of 
adaptation measures that presented the most likely triple-win benefits were crop management, and 
market and technology. Specific examples of crop management from the case study areas with the 
greatest synergistic relationship include: improved varieties of stress tolerant crops, agroforestry, 
organic farming, crop diversification and planting cover crops in plantations. These adaptation 
options showed direct benefits to livelihoods and food production, but no immediate mitigation co-
benefits were found. Among other technical adaptation strategies, off-farm measures such as the use 
of EWS, cropping calendar, strengthening of Organic Farmer Associations and Women’s enterprises, 
and crop insurance were found to have positive implications for food production. These practices 
however are knowledge intensive and required training, farmer time and NGO resources. Farmers 
least favoured mitigation outcomes envisaged from CrFS. CrFS mitigation practices in Jabonga, 
Esperanza and Bagumbayan were chosen due to their direct effects on reducing carbon emissions and 
indoor air pollution. Examples of mitigation practices included implementation of agricultural waste 
management strategies, renewable energy (solar and micro-scale hydro) and energy-efficient cooking 
stoves. Reduction of in-door pollution was also strongly associated with other co-benefits such as 
women’s health, children’s education and farm productivity, which were not evaluated in-depth by 
this research. 
Second, potential synergies and co-benefits resulting from mitigation, adaptation and food production 
practices varied across zones at various elevation spatial scales. The effect of spatial scale was largely 
demonstrated by the different timeframes at which ‘climate’, food production and livelihood benefits 
were realised at the community level. For example, smallholder farmer interviews strongly indicated 
that the need for program investments s to provide short-term food production benefits in light of 
food insecurity and increasing risks to farmer livelihoods. However, program benefits resulting from 
climate-smart measures were only realised at medium to long timeframes. This was evident from the 
long-term benefits of adaptation interventions.  Benefits from improved crop varieties, soil nutrient/ 
fertility management and increased soil organic matter were more likely to benefit farming 
households in two to five years (Winowiecki et al. 2015). Comparatively, reduction in GHG 
emissions through alternate wetting and drying, renewable energy and agroforestry has both short 
and long-term benefits (Smith et al. 2008; Bogdanski 2012; Richards and Sander 2014). Carbon 
sequestration co-benefits resulting from soil improvement, conservation agriculture and crop rotation 
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were more likely to be realised in the long-term. These practices, reduced crop yields in the short-
term (2-3 years), but results in increased farm productivity s over the long term (Harvey et al. 2014). 
Food production for livelihood, food security and income was identified as the most desired outcome 
for all CrFS practices and followed by adaptation and mitigation (see Figure 7-2). An essential 
prerequisite to scaling out of climate-smart interventions was the extent to which practices have 
positive implications on farmer livelihood and maintaining healthy farming environment. CSA 
practices with immediate benefits resulting in increased income were more likely to be favoured by 
smallholder farmers rather than mitigation or adaptation only practices. CrFS practices that offered 
increased environmental and economic opportunities for farmers resulting from crop and livestock 
production were more likely to be adopted compared to standalone mitigation and adaptation 
practices. Farmer preferences for practices that accounts for livelihood and environmental benefits 
confirms with the multifunctional role of agriculture – the ways in which agriculture can be a source 
of several non-commodity outputs (e.g. public goods, ecosystem services and cultural values) that are 
jointly produced with economic outputs (e.g. food, fibre and other raw materials) and that exhibit the 
characteristics of public goods or externalities (van der Ploeg et al. 2009). The dynamic nature of 
agricultural systems in Mindanao creates the need for considering multifunctionality dimensions 
within CrFS at appropriate scales. Furthermore, while much has been said in the literature on the 
technical merits of CSA, and in addition to the economic and environmental outcomes, CrFS practices 
highlighted the social functions of agricultural practices. Social outcomes such as farmer networking 
opportunities, women’s leadership groups and social links to organisations were important factors for 
food production, increasing livelihood opportunities and improving the quality of ecosystem services. 
The findings underscore the importance for the integration of livelihoods, social and environmental 
objectives within food production pillars i.e. support socially responsible production techniques than 
food production per se. 
Similar to research findings from other areas of the Philippines (Araral 2013b), farmers preferred 
higher value crops such as corn, permanent crops (e.g. fruit trees) and vegetables. The shift to higher 
value crops was driven by the need for higher incomes to finance education and reinvest into farms. 
Market and technology practices, though limited in implementation under the program, had direct 
and immediate benefits like increased yield and income and diversified livelihoods. Self-evidently, 
young farmers undergoing CrFS training described their desirability for job security in the agriculture 
sector, while other farmers described the need for initiatives to be better connected with market, social 
protection, pension and insurance schemes. Farmers experiencing impacts of extreme weather events 
 209 
preferred CrFS activities with a focus on food security, income protection and subsidies to overcome 
poverty and hardship.  
Third, spatial scales and geography determined the viability of different CrFS practices, which in turn 
influences synergies and co-benefits resulting from mitigation, adaptation and food production. To 
illustrate this point, the CrFS practices and their corresponding mitigation, adaptation food production 
benefits, were analysed across three spatial scales i.e. upland, midland and coastal landscapes, and is 
illustrated by Figure 7-3. The results presented in Figure 7-3 are based on the sum of interactions 
between adaptation, mitigation and food production practices (n=34) at each spatial scale of the farm. 
The research found that across all the research sites, yield of rice and income from organic agriculture 
and SRI practices varied. This was due to the obvious differences in land use, soil characteristics, 
geography of farms, growth pattern of rice varieties as influenced by topography, and distance from 
local and regional markets.  
In comparison to their midland counterpart farms, practices like irrigation and SRI in highland areas 
of Sultan Kudarat (Esperanza, Bagumbayan) were less favourable due to the steep topography. As a 
result, crop diversification, planting of cover trees, agroforestry and conservation agriculture in the 
montane farming landscapes were more favoured. These CrFS practices helped to conserve soil and 
water, expand agro-biodiversity and reduce use of chemical fertilisers. This thus accounts for the 
differences in co-benefits and synergies between soil management, crop and livestock management 
and restoration of degraded lands practices between midland and highland farms, as illustrated in 
Figures 7-3a and 7-3b. In contrast, coastal farming communities in Agusan del Norte (Jabonga), 
depended largely on lakes and river for fisheries, a primary source of farmer income. CrFS practices 
therefore focused more on the conservation of watershed and mangrove forests, food processing and 
marketing, DRR and less on SRI and agroforestry (Figure 7-3c).  
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7-3a. Upland 
 
7-3b. Midland  
 
7-3c. Lowland  
 
Figure 7-3. Radar charts showing the spatial distribution of adaptation, mitigation and food 
production benefits in a.) upland areas b.) midland areas c.) lowland (or coastal) areas. 
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Fourth, there were potential conflicts or negative trade-offs resulting from the interactions between 
mitigation, adaptation and food production activities. The impacts of adaptation practices could have 
positive, negative or uncertain effects on mitigation and food production. The likely negative effects 
(i.e. trade-offs and conflicts existed) suggest that ‘climate-smart’ practices are not neutral and can 
have mixed benefits, competing with environmental, economic and livelihood outcomes. As 
discussed above, some adaptation options such as organic agriculture are not profitable immediately 
and thus trade-offs may likely occur in the short-term. Conflicts between mitigation, adaptation and 
food production resulted when it negatively affected household incomes. For example, smallholder 
farmers described that adoption of SRI and organic agriculture required large upfront capital and 
finance. In the absence of credits and subsidies, farmers used personal savings to off-set investment 
costs. Congruently, crop yields were lower in the first two to three years after switchover to organic 
agriculture. Likewise, irrigation requirements for SRI, other than drip method, meant additional costs 
for smallholder farmers who were not connected to the irrigation channels. Interviews indicated that 
on average, farmers spent about US$350/annum on organic method of rice production to grow similar 
quantities of rice when compared to their conventional farmer counterparts9. Investment costs 
included purchase of organic concoctions, labour hire, irrigation technology, technical assistance and 
training, farming materials and labour hire. Depending on the size of farm and availability of capital, 
the research found that organic methods of crop production was less likely to be economically 
competitive with conventional farming systems in the short-term. Returns from organic agriculture 
were reported as more favourable over medium to long-term i.e. greater than three years.  
Finally, conflicts between CrFS practices were observed to have cross-sectorial implications 
extending beyond the agriculture sector, and competing directly with forestry, water and energy sector 
policies. Interviews with LGUs and government informants found that some adaptation measures had 
negative impacts on commercial and economic interests such as palm oil, bioenergy hydropower, and 
mining. Although not advocated and implemented by the CrFS, some smallholder farmers had reserve 
palm oil plantations to offset loss in income; palm oil insured livelihood support during long drought 
                                                 
9 This research was unable to establish the cost of conventional method of rice production. Detailed financial data on the 
farmers who did not participate in the CrFS or BINDS program was not collected, which limited the degree to which the 
research was able to assess how organic and conventional adoption rates differed amongst farmer groups. Research by 
Mendoza (2004) indicates that organic rice farmer utilised US$39/ha of the cash capital to grow a hectare of rice when 
compared with conventional farmer who spent US$118/ha. 
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spells. For example, small parcels of farm lands in Sultan Kudarat were cultivated with palm oil that 
also provided year round income for farmers. Farmers sold palm oil to industries during prolonged 
periods of droughts, guarantying income for food and farm supplies. The negative effects included 
competition of palm oil farmlands with space for subsistence food production, increased rat 
infestation and degradation or deforestation of highland forests. To alleviate the detrimental 
expansion and impacts of palm oil plantation, local NGOs advocated through the CrFS the benefits 
of crop diversification, renewable sources of energy (e.g. solar) and diversifying economic livelihood 
strategies for women (e.g. market stalls, handcraft and food processing).  
7.5.6. Barriers to adoption of climate-smart interventions  
Interviews and FGDs with farmer and stakeholder respondents identified the most commonly 
barriers/challenges to the implementation of new technologies and management options to address 
climate-related risks in smallholder agriculture is summarised in Table 7-2. The challenges are 
broadly associated with cost, heterogeneity of agriculture landscapes, and competing policies and 
institutions. In the Philippines, policies and programs on mitigation, adaptation and food production 
are addressed by different government ministries that are weakly connected to each other, involving 
different constituencies, funding sources, and institutional and management arrangements. In relation 
to the vertical and horizontal institutional interactions, interviews with stakeholders indicate that there 
are three core challenges to cross-scale CSA measures promoted by CrFS (see Table 7-1). 
First, despite different government departments formulating mainstreaming policies, the coordination 
of national climate change efforts in the agriculture sector remained a challenge. In particular, the 
planning, research and development, extension services, and monitoring of climate change activities 
in the agriculture sector remains manifold, cutting across numerous government portfolios and 
agencies that had overlapping responsibilities. Institutional responsibility for adaptation, mitigation 
and agriculture productivity goals were found to be distributed across the Climate Change 
Commission, Department of Agriculture, Department of Environment and Natural Resources and 
National Economic and Development Authority. Mitigation and adaptation capacity building needs 
of smallholder farmers (specific to local vulnerability and disaster risks) were weakly incorporated in 
the national level policies aiming to mainstream climate change in the agriculture sector. This was 
due to limited site-specific vulnerability and risk assessments of farming areas in Mindanao and rest 
of the Philippines. 
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Table 7-2. Barriers to considering adaptation and mitigation objectives in smallholder agriculture. 
Responsible institutions indicated by research informants for the possible solutions are indicated in 
the brackets.  
Type Barrier                  Possible solutions and stakeholders  
F
in
an
ci
al
 
C
o
n
st
ra
in
t 
Lack of finance to support 
maintenance of farms, purchase of 
organic inputs; additional labour 
for organic farms and farm 
maintenance 
 Farmers need expedited access to crop insurance (Govt) 
 Provide financial incentives to organic farmers (Govt)  
 Convey community ideas on smart practices through BLGU to 
Municipal Agriculture Office (MAO) for possible funding 
(MAO and BLGU) 
 Streamline access to farmer loans (Govt, Banks and NGOs) 
S
o
ci
al
 b
eh
av
io
u
r 
ch
an
g
e 
Negative attitude of individual 
farmers and government affect 
adoption of organic practices – 
lack of advocacy on benefits of 
organic farming  
Limited alternative livelihood 
opportunities and lack of formal 
associations prevent women to 
work off-farm 
 Conduct trainings, awareness, peer exchanges, technical 
assistance, coaching and ongoing mentoring through NGOs 
and MAO on different organic farming (NGOs and MAO) 
 Promote community values (on environment) and additional 
trainings (Farmers) 
 Continue with CrFS and demo-trial for non-organic farmers 
(Farmers) 
 Create cooperatives, strengthen women’s participation in 
farmer associations, and create women’s organisations (NGO 
and Govt) 
F
ar
m
in
g
 
T
ec
h
n
o
lo
g
y
 Lack of supply of raw materials for 
organic fertiliser and concoctions 
Limited pre -and post-harvest 
facilities e.g. machinery, drier, 
warehouse and irrigation canals  
 LGU and other line agencies support (incentives, finance and 
priority) organic fertiliser production to better compete with 
inorganic fertiliser users and local traders (LGU and Govt) 
 Access to government agency support and services (Dept. of 
Agri XII) 
K
n
o
w
le
d
g
e 
an
d
 
In
fo
rm
at
io
n
 
Lack of awareness and education 
on the impacts of climate change; 
Climate and weather information 
is not accessible via radio 
broadcasts  
 Make down-scaled climate information available to the BLGU 
(Govt) 
 Installation, training and use of AWS (LGU) 
 The BLGU should conduct orientation progorams on the 
impacts of projected climate risks at the local and provincial 
levels (BLGU) 
P
o
li
cy
 a
n
d
 
R
eg
u
la
ti
o
n
 
Stray animals destroy cash crops 
and gardens;  
Ineffective implementation, 
compliance and monitoring of 
ordinance e.g. Organic Free Act, 
Barangay Ordinance  
 Implement laws and declare Fertiliser Free Zones (LGU) 
 Organisational capacity, training and technical assistance on 
CSA (Govt) 
 Review, implement and adapt Barangay Ordinance on stray 
animals (BLGU) 
M
ar
k
et
 A
cc
es
s Competition from non-organic 
farmers, cost of input for organic 
products and price control (by 
traders) provides a low returns on 
organic farm products in market 
 Provide a stable market area dedicated to organic farmers and 
produce (Govt and NGO) 
 People’s organisation such as Organica should negotiate price 
of organic produce (CBO) 
B
as
ic
 
N
ee
d
s 
Access to electricity; limited food 
during disasters; and limited 
access to portable water results in 
hardship  
 Introduce solar energy (NGO and Govt) 
 Construct portable water systems in barangays (NGO) 
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Second, interviews with LGU officials suggested that national and provincial climate change 
strategies have been weakly translated or contextualized within LGU agriculture and natural 
resources management plans. Three factors were found to limit the mainstreaming of DRR and 
climate change in LGU plans as elicited from the research interviews: i.) weak institutional linkages 
and arrangements for mainstreaming of DRR and climate change into the LGU plans; ii.) inadequate 
financial resources within the LGUs to support climate change and DRR staff and programs; and iii.) 
slow devolution of power and authority from the national government to the LGUs on economic 
development, organic farming, environmental management, climate information and land use 
planning. As such the CrFS, LGU and national climate change decision-making structures are not 
fully linked or systematically informing each other. Lack of skilled staff has resulted in a weak 
capacity for LGUs to enforce laws, guidelines and technical standards required by the Philippine 
DRRM Act in remote areas of Mindanao (OCD 2013). Likewise, capacities of national agencies to 
support LGU planning for climate change and DRR is limited due to lack of assessment tools on the 
existing and potential climate hazards and risks specific to agriculture sector. 
Lastly, sustainability of CrFS activities after the end of the BINDS program was a challenge identified 
by all the stakeholders (Oxfam 2015), which is a common critic of FFS and community-based 
approaches in literature (see Anderson and Feder 2004; Swanson 2008; Feder et al. 2010; Swanson 
and Rajalahti 2010; Sherwood et al. 2012; Ensor et al. 2014). This research notes that financial 
sustainability and short timeframes of community-based climate change programs present particular 
challenge to the scaling up, replicating and disseminating of successful mitigation and adaptation 
efforts. CrFS actions with a strong livelihood component had continued in some municipalities after 
the completion of the BINDS program as a result of funding from LGUs. The sustainability of CrFS 
is evident by all the LGUs in the research sites developing and/or revising their respective DRR and 
adaptation plans to incorporate climate related risks and CrFS livelihood interventions. In addition to 
this, seven LGUs have allocated about US$ 708,978 in the 2014/2015 financial period from its 
Bottom Up Budget allocation in support of CrFS.  
7.6.Discussion 
Research findings suggest that climate-smart interventions implemented by CrFS in Mindanao, 
Philippines are highly location-specific, technically rigorous, knowledge-intensive and constraint to 
barriers/challenges discussed in the previous section to this paper. Our finding about location 
specificity and knowledge intensity is not necessarily new for the Philippines (for instance see Araral 
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2013a, 2013b). However, our research extends on current scholarship and contends that CSA 
practices are influenced to a great degree by institutional intermediaries (e.g. LGU, NGO), availability 
of climate risk information, local farming knowledge, credits, subsidies and the capacities of 
agriculture/environment institutions. The continuation of CrFS practices across the research sites 
depended on the sustainability of the BINDS program and the adoption behaviour of smallholder 
farmers. This in turn impacts how well CSA practices diffuse to farms not covered under the BINDS 
or the CrFS trainings. Challenges relating to the diffusion, scaling-up and sustainability of CSA and 
community-based programs remains unresolved in the academic literature. Some authors point out 
that long-term prospects and sustainability of climate-smart interventions requires continued 
(re)investment in and networking with grassroots organisations (Binswanger and Aiyar 2003; van 
Aalst et al. 2008). Other scholars like Heltberg et al. (2009) point out that development agencies 
should take a broader focus to climate-resilient livelihood programs. This would ideally entail 
incorporating risk transfer mechanisms, rights-based approach and social protection for the poor to 
manage climate risks beyond project lifetimes (Ensor et al. 2014).  
The Philippines’s CrFS case appears to uphold the importance of ‘trilateral partnerships’ within CSA. 
The case showed that smallholder farmers, NGOs and LGUs engaged via multiscale participatory 
approaches to advance rural livelihoods, climate change and agricultural outcomes. These 
participatory approaches mobilised capacity and expertise of different organisations to provide 
mitigation, adaptation and food production services. A strong advantage of CrFS as a driver of CSA 
is that it provides a platform for nurturing trilateral partnerships via peer learning and continuous 
feedback loops between communities and practitioners. The CrFS platform integrated local 
knowledge with climate science to inform climate-smart policies and practices. The results 
highlighted the importance of local priorities and context specific environmental and landscape 
information in designing climate change and food production practices. Programs targeting CSA at 
community level should be designed to be robust yet flexible so that different local specificities can 
be embedded through a mix of technical, social protection and economic activities. A flexible 
approach would also allow a strong buy-in from local policy-makers, including farmers, practitioners 
and grass roots organisations.  
Whatever the approach, diffusion of CrFS, institutional strategies (see Table 7-1) and sustainability 
of climate-smart practice in the research sites relied on the ability of donors channelling climate 
finance directly to local institutions. The Australian Aid initially funded the BINDS program and the 
CrFS. With the end of this funding, the CrFS model continued flourish through NGO and LGU 
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assistance. The research provides some insights on scaling-up and sustaining community-based CSA 
practices climate change programs targeting smallholder farmers through a combination of trilateral 
partnerships and the following CrFS strategies:  
a. Low-cost integrated livelihood models: CrFS integrated livelihood models to address multiple 
community-level challenges and climate risks discussed in the paper should be scaled up to 
ensure program sustainability. They were aimed at maximising synergies and minimising 
negative conflicts between mitigation, adaptation and food production outcomes by 
integrating all-hazards, landscape, multi-sectorial, and community-based approaches to DRR 
and climate change. These integrated approaches, though knowledge intensive, emphasised 
climate-resilient development, had multiple benefits, supported rural livelihoods, empowered 
women farmers, engaged multiple stakeholders and managed land use interactions across 
different spatial scales (Scherr et al. 2012). Integrated practices used in the CrFS were 
formulated using local resources, included landscape level investments (e.g. market 
strategies), spatially targeted ecosystem wide approaches (e.g. watershed management), 
supported DRR planning at LGU (e.g. AWS, budgeting for DRR and adaptation) and provided 
incentives for climate-smart investments (e.g. capital and crop insurance schemes).  
b. Fostering of social marketing and agribusiness linkages: CrFS mobilised smallholder farmers 
to participate in local markets to a limited extent and enhanced the competitiveness of 
barangay agro-enterprises. A combination of low-input organic agriculture, improving quality 
of farm produce and social marketing and agri-enterprise development was instrumental in 
increasing market options for producers.  Local NGOs in Jabonga, Alamada and Bagumbayan 
had facilitated a series of community meetings and consultations to agree on the type of off-
farm livelihood options appropriate for women. Women’s group in the barangays had used 
capital from their farms for start retail shops, trading rice and vegetables, processing moringa 
and producing feedstock. LGUs also actively oversaw the implementation of market policies 
and market systems and procedures for engagement of women farmers were incorporated into 
Barangay Council policies.  
c. Potential role of participatory vulnerability risk assessment: CSA is highly context specific 
given the local context of socio-economic   and environmental   impacts   of   disasters and 
climate change. CrFS used a range of participatory tools and methodologies to develop local 
risk assessments and profiles capturing a range of climatic and socioeconomic shocks. 
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Complementary practices such as local climate information, inclusive technology (e.g. GIS, 
community calendars), community exchanges and farmer networks enhanced the risk 
assessment processes. Participatory risk assessments were accompanied with awareness 
raising targeting local farmers and local government officials that enabled them to monitor 
and implement CSA practices. A combination of awareness, education, and exchange of 
information is therefore a more systematic way of planning climate-resilient livelihoods 
strategies. 
d. Simple and accessible agricultural technology: While adoption of agricultural technology 
remains mixed in local communities, the CrFS successfully diffused new crop varieties and 
technology to farms by using a ‘learning by doing’ approach. This approach involved co-
producing conventional farming technologies (e.g. climate-tolerant crop and seed varieties), 
CrFS practices (e.g. crop breeding, seed banking, pest management, organic fertilisers and 
modest energy-efficient infrastructure) with local knowledge of farmers (e.g. climate and 
indigenous knowledge). Smallholder technology for CSA was described as simple, efficient, 
cost-effective mechanisms that could be adapted to community needs identified in the risk 
assessment and program baseline studies.  
e. Establishing social local network connections: Capacity building at the local level was 
achieved by linking LGUs with the farmer and NGOs groups. CrFS activities were aligned 
with the delivery and revision of Local Climate Change Adaptation Plans and the Local DRR 
Management Plans, drawing on lessons from CrFS implementation. Barangay DRR 
Management Councils were (re)organised and made operational. The CrFS networks helped 
improve co-knowledge uptake among farmers, LGU, institutions, extension officers and NGO 
field facilitators to implement practices that are responsive to disasters and likely changes in 
climate. 
The research findings illustrated the utility of optimal mixes of CSA practices that were determined 
on the basis of participatory risk assessments. However, the research also provides evidence to 
measures that extend beyond the three pillars of CSA that may not be climate-related. CSA may 
include social, institutional and livelihood strategies (see Table 7-1). CSA practices were successful 
when complemented with LGU planning, knowledge networks, policy changes, marketing and 
business skill development, and policy advocacy. The examples of improved farming practices show 
that M&A is not simply part of local experiments of farmers, not incremental adjustments and may 
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extend beyond the on-farm measures. These findings support scholarly debate on the growing 
recognition of multifunctionality in agriculture, especially in the context of climate change. Scholars 
identify adaptive management and integration of the social, ecological and economic trade-offs across 
spatial and temporal scales (Brunstad et al. 2005; Hodbod et al. 2016 Taylor 2017). For the CSA 
discourse, integration of social and livelihood functions agricultural systems could provide, coupled 
with a broader definition of CSA beyond the three pillars, will help strengthens the relevance and 
importance of the approach from a multifunctional perspective. The CrFS model of delivering a 
diverse set of participatory farming strategies could materialise in a wide range of multifunctional 
outcomes.   
The research findings also suggest the importance of managing unintended negative conflicts and 
trade-offs in CSA programs. Context specific conditions (e.g. temporality, spatial and geography) 
influenced the degree of conflicts and trade-offs resulting from climate-smart practices in Mindanao. 
While mitigation to climate change is an essential co-benefit of CSA practices, in developing 
countries like the Philippines, adaptation and food security are high priorities. CSA practices like 
organic agriculture, soil conservation, and SRI were favoured where they had a strong livelihood 
element underpinned by LGU support. There was also more stakeholder buy-in or desirability for 
SRI, crop diversification, organic agriculture and soil conservation practices across different sectors. 
These practices were widely used in the case study sites, irrespective of their ‘climate-smart’ 
considerations. Thus CSA strategies that deliver on both climate and livelihood benefits have better 
chances of implementation, and should be prioritised for smallholder farmers. CSA strategies that 
facilitate processes of income diversification not only addresses climate risks but also provide 
economic and subsistence security in rural smallholder farms. By implementing on such strategies, 
negative conflicts and trade-offs can be avoided.  
Policies and institutions in the Philippines underpinning agriculture, agrarian reform, land use, DRR 
and climate change should thus focus on mainstreaming joint adaptation and mitigation outcomes 
within local plans and community level programs. Joint adaptation and mitigation action through 
participatory CrFS platforms creates new livelihood and income opportunities for smallholder 
farmers. Furthermore, joint approaches in smallholder agriculture can increase long-term 
productivity, create synergies between mitigation and adaptation initiatives and reduce negative 
conflicts and trade-offs with livelihood outcomes. Finally, stronger linkages are needed between the 
community-based organisations and market suppliers of agricultural technology. Addressing the 
accessibility of agriculture technology and market penetration of smallholder organic producers 
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remains a barrier to the scalability of climate-smart practices. Aggressive measures to focus 
exclusively on climate elements of projects due to the nature of donor funding, restricts opportunities 
to integrate economic diversification. In the broader context of the Philippines agrarian reform, 
improving market access of smallholder produce, organic certification schemes, new markets, 
technology and development of rural infrastructure in climate-vulnerable locations holds promise for 
fostering CSA amongst rural and marginalised farmers. 
7.7.Conclusion and Policy Implications    
The investigation of CrFS in Mindanao, Philippines reveals three important considerations in the 
design and implementation of future CSA programs. First, the research found that climate-smart 
interventions were more likely to be favoured by smallholder farmers when CSA safeguarded local 
food production while incorporating livelihood and income outcomes. For the most vulnerable, farms 
are a key source of income, employment, labour and natural resource management. Livelihood for 
income appeared to be the major driver for adoption of CSA practices, warranting further modelling 
of costs and benefits of practices. CrFS was an effective institutional mechanism for advancing 
trilateral climate-smart interventions through participation of multiple actors, women’s leadership, 
building of technical skills, and promoting awareness on local-specific risks and vulnerabilities. 
Using context specific knowledge of risk and vulnerability, CrFS can be instrumental in enhancing 
agricultural livelihoods, community planning, income and farm productivity. The CrFS case also 
showed that bottom-up processes when integrated with peer-to-peer and cross-scale farmer planning 
and engagement, strengthens decision-making capabilities.  
Second, local-level risks, context specific priorities and specificities of agriculture landscapes are the 
key ingredients to managing likely conflicts and trade-offs in mitigation, adaptation and food 
production outcomes across different scales in CSA programs. Most categories of adaptation options 
implemented by CrFS have positive synergies with mitigation of GHG and food production. Yet 
climate change goals when integrated with food production outcomes will not always contribute 
equally to environmental, economic and social outcomes. Spatial and temporal scales play an 
important role in determining the likely distribution of synergies and the co-benefits between 
mitigation, adaptation and food production in CSA programs. Programs, funding options and policies 
should therefore be more diverse so that economic options and income generation opportunities are 
the core pillars of climate-smart practices in smallholder farming landscapes. 
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Finally, crop management practices and access to market and technology stand out as the most 
promising practice that have multiple benefits and can improve farm productivity, and diversify crop, 
livestock and income choices. There are additional expenditures and training in adoption of these 
practices, implying that in the face of limited financial resources, climate-smart practices may not be 
fully implemented. Crop management options like system of rice intensification and organic farming 
have immediate trade-off on income and livelihoods of famers. While these practices have short-term 
negative trade-offs associated with income and livelihood, their long-term benefits of adaptation, 
GHG emission reduction and food production can be overcome with early investment during program 
implementation. To general CSA stakeholders and local governments, useful entry points include 
approaches that centre market linkages, protection of smallholder livelihood and scaling-up existing 
community-based programs. .  
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Chapter 8. Characteristics of climate-smart agriculture: Comparative analysis 
of smallholder farmer practices in Philippines and Timor-Leste 
Chandra, A. and McNamara, K.E (Forthcoming). 2017. Climate-smart Agriculture in Southeast Asia: 
Lessons from Community-based Adaptation Programs in the Philippines and Timor-Leste. In: 
Alverson, K. and Zommers, Zinta (eds), Resilience: The Science of Adaptation to Climate Change, 
New York, USA: Elsevier, Inc. 
8.1.Chapter Summary   
Smallholder farmers in Southeast Asia are under increasing pressure from food price volatility, farm-
size transition, competition for land and water and increased impacts of climate change. This chapter 
aims to present comparative analysis of research on adaptation and mitigation practices implemented 
in smallholder agricultural systems in Southeast Asia, focusing on CBA programs in Philippines and 
Timor-Leste. Drawing primarily on descriptive analysis of semi-structured interviews, FGDs and 
field observations in chapters 5 to 7, this chapter presents the similarities and differences between the 
two case studies. CSA, particularly the practices that connect smallholder farmers and community-
based organisations, is characterised by its livelihood potential and influenced by multiple 
socioeconomic factors. Findings suggest that there are five important characteristics that define and 
inform effective climate-smart practices: institutional, knowledge, technology, finance and market. 
For each of these characteristics, the chapter describes different practices and processes that were 
used to integrate adaptation, mitigation and food security outcomes. In both countries, CSA was 
associated more with livelihood outcomes and addressing climate vulnerability rather than mitigating 
greenhouse gas emissions. A combination of multi-level, multi-actor and participatory on-farm and 
off-farm processes such as climate-resiliency field schools, microfinance, bottom-up budgeting, and 
ecosystem-based measures were more useful than pure ‘technical’ actions. Based on the findings, the 
chapter argues that reinforcing policies that directly address the status quo of community and country 
needs is crucial to fostering relevance and applicability of CSA.  
8.2.Introduction  
This chapter investigates how rural smallholder farmers in Southeast Asia frame and implement 
integrated M&A strategies in pursuit of CSA. In the wake of the 2030 Sustainable Development 
Goals, transforming agriculture systems for rural livelihoods, food security, improved nutrition and 
climate change are high on the Southeast Asian regional and national agendas. In retrospect, regional 
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efforts to adapt agriculture systems to climate change and transition to low-carbon growth are 
evidenced by countries making specific reference to food production and agriculture emissions in the 
negotiations of the Paris Agreement on Climate Change concluded in 2015. Understandably, both 
sustainable development and climate change regional policy debates centres on agriculture as the 
cornerstone of rural economic integration, transformation of agrifood systems and response to 
volatility of food and financial markets. The Association of Southeast Asian Nations (ASEAN) has 
developed the Integrated Food Security Framework and a Multi-Sectorial Framework on Climate 
Change: Agriculture, Fisheries and Forestry towards Food Security (AFCC) as a strategic regional 
approach to address cross-sectorial impacts of climate change on food security. Under the AFCC, 
integration of climate change M&A strategies into the economic and social development policy 
framework is a key component, which particularly targets the agriculture and land use sectors (Elliot 
2012). 
In Southeast Asia, food security and the agriculture depend on the smallholder and peasant farming. 
While smallholder agriculture is vital to, food security, poverty alleviation and employment, small-
scale farmers are widely recognised as the group most vulnerable to climate change (Bhatta and 
Aggarwal 2016). Some of the region’s poorest households live on small-scale farms to supplement 
their nutrition and income. The increasing extreme weather events in Southeast Asia highlight that 
agriculture and smallholder farmers are highly vulnerable to climate change and disaster impacts. 
Rural communities are inevitably coping with impacts of climatic changes on their ability to grow 
food for their livelihoods. Under future climate conditions their capacity to access resources to adapt 
to the changes in climate will be impaired.  Some of the consequences of climate change already 
experienced by small-scale food producers include: shifts in agro-ecological zones, unpredictable 
rainfall, dried land causing rainwater to run off, flash flooding washing away of crops and soil, heat 
waves destroying crops, dramatic changes in the seasons for planting and changes to seasonal 
employment contracting opportunities (IPCC 2007, 2014a). All the available evidence suggests that 
climate change will place increasing pressure on Southeast Asia’s ability to grow food (see for 
example ASEAN regional vulnerability index for food security). The need to mobilise measures to 
support small-scale food producers to adapt, employ low cost technology/best practices to reduce 
GHG emissions, and increase their resilience to climatic shocks is essential. This will ensure that 
vulnerable smallholder communities are not pushed further into poverty and can pro-actively play a 
role in feeding the region under an increasingly difficult agricultural production environment.   
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At the 2014 Global Science Conference on CSA (Montpellier, France), scientists and practitioners 
examined the state of global science and best practices on sustainable landscapes and food systems. 
A major outcome of the conference was for the scientific and research community to focus on the 
contribution of smallholder and family farming given their pivotal role in economic and social 
synergies (GSC 2015). Identifying how integration of adaptation and mitigation might happen in 
smallholder agriculture is critically important to CSA (Locatelli et al. 2015). However, beyond its 
conceptual foundations, there is only limited a limited number of cross-national comparative studies 
on CSA focusing on smallholder and community-based programs. Similarly, while debates on 
effectiveness of CSA practices are increasing, technocratic approaches to farm practices have 
predominated (Scherr et al. 2012). This is partially because of the research agendas are led by 
agriculture and climate scientists. There is lack of documentation of CSA practices of farmer groups, 
civil society and social scientists within the science and practice (Neufeldt et al. 2013). As discussed 
in Chapter 4, the current framing of CSA does not give little direction to any new scientific agenda 
nor does it provide incentives to how smallholder farmers could invest in CSA. Some authors have 
even critiqued the poor interdisciplinary dimensions of CSA research (Harvey et al. 2014; Steenwerth 
et al. 2014; Davidson 2016). Assessment of smart agricultural practices must therefore incorporate 
social science, institutional, policy and finance and gender dimensions  
The need for ASEAN agriculture systems relaying on smallholder food systems to transition to CSA 
raises two important questions: what characterises define and inform effective CSA practices in 
smallholder farming landscapes; and how can local institutional strategies and programs influence 
and facilitate response to climate change in the agriculture sector? Finding adequate responses to 
these questions will require CSA strategies to support broader transformational and livelihood 
resilience agendas that acknowledges inclusion and collaboration. In response to the transformative 
challenges to agriculture, the scientific agenda would benefit from applied research that brings 
smallholder farmer perspectives to CSA. Scholarly evaluation of climate change programs will 
provide information on types of on-farm and off-farm opportunities needed for smallholder farmers 
and organisations in support of CSA. Such research would also provide evidence of the ‘farmer 
friendly’ (Siedenburg et al. 2012) characteristics, incentives and challenges in implementing CSA.  
This chapter presents findings of a descriptive content analysis of research results presented in 
chapters 5 to 8. The chapter begins by asking what CSA means to smallholder farmers and identifies 
five key characterises of such practices. Common to descriptive narrative analysis (Yin 2014), data 
used in the in the two case studies were summarised and five characteristics of CSA are illustrated. 
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The chapter discusses the implications of the research findings and explores prospects for integration 
of M&A strategies in pursuit of CSA. In conclusion, the chapter advocates for CSA governance and 
paradigm to be redefined—at all scales—in the context of rapidly increasing impacts of global 
warming on vulnerable smallholder farmers.  
8.3.Methods 
The comparative analysis builds on methodology and analytical framework discussed in Section 3.7 
of this research. The comparative study specifically compares, evaluates and explains the success, 
failure and challenges of implementing CSA approaches across CBA programs in the Philippines and 
Timor-Leste (chapters 5 to 7). Descriptive narrative analysis was used to compare the findings and 
identify similarities and differences in M&, describe the basic features of the data in the case studies 
and provide simple summaries about measures implemented by smallholder farmers. Themes 
emerging during the coding process (Robson 2002) was analysed using the software tool NVivo 
version 10 (QSR 2012) and categorised according to the characteristics identified in interviews and 
FGDs.  
8.4.Results: Comparative case analysis, similarities and differences 
8.4.1. Characteristics of effective CSA practices  
While diverse aspects of sustainable agriculture have been described in the literature as climate-smart 
(Neufeldt et al. 2013; Campbell et al. 2014; Lipper et al. 2014), there is a general acceptance that it 
is unclear what are the characteristics of CSA. Agricultural livelihoods in Southeast Asia face a 
number of drivers of change, including market access, population growth, access to land and extreme 
disaster events. This section presents data that explores the questions ‘what are the characteristics of 
CSA practices that are important to smallholder farming systems?’ Interviews and FGDs with 
farmers, civil society and local government identified five important characteristics and 20 mico-level 
variables as illustrated by Figure 8-1.  
 225 
 
Figure 8-1. Characteristics for determining effective CSA practices in smallholder farming systems  
With reference to Figure 8-1, there were some differences in what constituted climate-smart 
agriculture. While smallholder farmer groups and NGOs stressed the importance of resilient 
livelihood practices, local and district governments emphasised the importance of flexible financing 
mechanisms. Flexible financing and sustainable financing mechanisms both from national 
government and international was linked to sustainability of community-based programs, provision 
of extension services and improved climate information services. Smallholder farmers, NGO and 
local government stakeholders described that where mitigation objectives were not feasible, 
livelihood options and adaptation were considered to be sufficient focus of smart practices to ensure 
food security 
National governments respondents emphasised the importance of adaptation as a key priority within 
the three pillars of CSA, making links to national policies such as NAPA in Timor-Leste and NAP 
and AMIA in the Philippines. Respondents from international aid agencies and research institutes, 
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described that CSA rather encompassing yet flexible approach to accommodate M&A and food 
security. Respondents particularly from FAO, UNDP, World Bank and GIZ described that national 
level priorities on agriculture and climate change were important factors in determining the scope and 
the of the balance of the three sometimes conflicting objectives on M&A and food security.  
The research also identified examples of smart practices, results of which were discussed in Chapters 
5 and 7. The results on CSA practices relating to agriculture and waste management, crop and 
livestock, market and technology, restoring degraded lands, and soil and water management from the 
Philippines are provided in Figure 8-2. The sample consisted of 87 farmers, selected within five 
municipalities. Smallholder farmer respondents described that implementing and targeting portfolios 
of CSA practices for livelihoods and food security helped address vulnerability of farming systems. 
When asked about what made these practices different to other farming practices, smallholder farmer 
and NGO groups stated that these practices were informed by climate risk assessments, not too 
technical driven and sufficiently grounded in the rapidly changing farming realities. However, some 
NGO stakeholders were of the opinion that there is a risk that some of the practices were too climate 
focused and did not pay attention to market factors (see section 8.4.3). One issue of concern arising 
out of many interviews was the knowledge requirements for these practices, particularly in absence 
of intermittent extension services.  
The global level CSA discourse was perceived by NGO and local government stakeholders as 
technical actions, and for the approach to be useful to smallholders, respondents emphasised the 
importance of integrating social empowerment using participatory approaches. This was the case in 
particular with regard to the need to broaden the CSA definition to include livelihood dimensions, 
CSA characteristics (see Figure 8-1) and extend it beyond crop and livestock production. The most 
common response was that social, institutional and community-based ‘processes’ should be used to 
facilitate M&A as opposed to improving the science and technicality underpinning M&A. Processes 
such as PCVA, CrFS, CBA and BuB were frequently identified important to upscaling smart 
practices. Participants across all stakeholder groups in both countries described that efforts on 
integrating M&A concerns in the agriculture sector are in formative stages. The key reason for 
adoption of CSA was associated with the need to address climate vulnerability and disaster risks 
rather than pursuing mitigation actions (later described as co-benefit of adaptation actions). Similarly, 
social empowerment particularly of women and indigenous farmers was stressed as the most 
important outcome of CSA.  
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Figure 8-2. Smart practices identified across five municipalities in Mindanao, The Philippines 
Two common factors described by most interviewees as important to empowering smallholder 
farmers: (i) Inclusion: At-risk women and men farmers should be provided with and have access to 
the necessary incentives, political space, knowledge, resources, authority, responsibilities and 
accountabilities to resilient livelihoods; and (ii) Accountability: State and non-state actors should be 
accountable to farmers regarding their adaptation, mitigation and food security decisions. Based on 
the general feedback on CSA elements and characteristics, the research followed with a closer look 
at empirical examples and approaches to CSA implemented under the two CBA programs. The 
following sub-sections illustrate the five characteristics of CSA by analysing the similarities and 
differences between the Philippines and Timor-Leste case studies.  
8.4.2. Institutional: Climate-resiliency Field Schools (CrFS) vs.  consortium approach 
Two distinct forms of multi-scaler institutional arrangements on farmer movement building emerged 
in the investigation: Philippine’s climate-resiliency field schools (CrFS); and Timor-Leste’s NGO 
consortium approach. In Timor-Leste, the consortium approach to CBA program brought together a 
broad range of NGOs with diverse sets of skills and experience on agriculture and natural resources 
management. One of the key challenges of implementing climate-resilient agricultural practices in 
Timor-Leste is the lack of capacity for programming climate change Chandra et al. 2016) and farmer 
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access to agricultural extension services (Moore et al. 2014). However, with a consortium of three 
international (Oxfam, Caritas and Catholic Relief Services) and 11 local NGOs, stakeholders 
implemented the CBA program in four districts and 23 sucos (villages). Interviews with consortium 
staff indicate that the consortium approach allowed different agencies to share and pool together 
knowledge, skills and resources to avoid duplication of program activities. The consortium approach 
addressed capacity gaps by: building an alliance of NGOs to provide technical support to rural 
farming communities over a large geographic area; targeting remote communities to sustainably 
apply farming practices; and using climate risk assessments and existing program relationships to 
improve livelihood strategies. At the sub national level, responses from the interviews indicated that 
building on existing community relationships at sub-district, suko and village levels enabled NGOs 
to directly engage with traditional suko and aldeia leaders and agencies of governance. In many cases, 
village leaders were involved in the improved livelihood activities, or had community action plans 
presented to them for approval.  
The consortium model also opened up new spaces for political engagement and joint actions at the 
national level. Local government and NGOs respondents described aid and development in Timor-
Leste as a ‘crowded landscape’. Generally, a project-based environment has been favoured by the 
government and donors, and current efforts on agriculture and climate change lack long-term 
programmatic and community-based approaches. A handful of donors dominate the climate change 
landscape and formal platforms or policy spaces for NGO engagement is lacking. There is also a 
continued dependence on external donor finance for environment and climate change programs, 
despite the government receiving revenue from the natural resources sector (e.g. oil industry and other 
extractive industries like mining).  
In the absence of dedicated formal platforms for NGOs in Timor-Leste, the consortium and Australian 
Aid partnership provided multiple benefits of directly engaging with communities and local NGOs. 
Joint agriculture actions with the Ministry of Agriculture, Forestry and Fisheries (MAFF) extension 
staff, the Programa Nasional Dezenvolvimentu Suku or National Program for Village Development 
(PNDS) staff and NGOs were developed, defining what successful and smart agriculture practices 
look like. Practical and analytical climate skills of local NGO partners, community members and (to 
a lesser degree) local government stakeholders were developed by international NGOs. The 
consortium approach also led to the scaling out of agriculture livelihoods activities from Oecusse to 
other districts under the CBA program. Joint actions also help promote adaptation approaches at the 
national level. For example, the consortium members linked village leaders and MAFF extension 
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staff, and mainstreamed successful practices into the PNDS program. However, the long term effects 
of mainstreaming are difficult to measure by the present research.  
In contrast, the Philippines CrFS was institutionally embedded within local communities that brought 
together various NGO and government organisations to work directly with farmers. Unlike the Timor-
Leste case, CrFS is inscribed in the Philippine Strategy on Climate Change Adaptation (2010-2022) 
as an institutional means for information, education, and communication on climate change and 
disaster risk reduction in the agriculture sector (DENR 2010). CrFS in the national strategy enabled 
a unique polycentric multi-level, multi-actor governance model to emerge at the sub-national level. 
The CrFS was implemented in partnership with local farmers, NGOs, Local Government Units 
(LGU), the Philippine Atmospheric, Geophysical and Astronomical Services Administration 
(PAGASA), and national government agencies. As a result of the formal prescribed climate policies, 
the CrFS exhibited strong local government collaboration. Dedicated platforms parallel to the CrFS 
helped with the deployment of regular technical assistance and extension services from the local and 
national governments. For example, the NGO informants described that in Pigcawayan, strong 
advocacy for local CrFS governance through the local committee on agriculture, favoured budget 
allocation and support for organic agriculture from the LGU. Farmer organisations and LGU staff 
(agriculture extension workers and technicians) described that the CrFS enabled them to source 
regular training early warning assistance from the NGOs and PAGASA i.e. use of climate 
information, data capture, interpretation, and reporting. NGO experience on climate risk assessment, 
technical support to agricultural livelihoods and women’s leadership complemented the planning 
support from the LGU.  
8.4.3. Market: climate risks vs. market shocks  
Some issues with access to market may be unique to the two cases but others are similar to those 
observed by CBA programs focusing on rural farms.  The two cases, consistent with the literature 
(Biagini et al. 2014; Ensor et al. 2015), found that adaptation projects that target highly vulnerable 
communities tend to be geographically remote, likely to lack access to central markets and face high 
transaction costs when transporting farm produce goods to markets. In the Philippines case, the 
project was located in remote and conflict prone areas of Mindanao island, where the main markets 
are in the capital city of Davao. Conversely, in the Timor-Leste case, project sites in the highland 
areas, particularly in Oecusse District, had limited access to the Dili markets (although closer to the 
Indonesia, transportation and economic activities are restricted by political boundaries). The 
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importance of supporting smallholder farmer access to markets within climate change projects can be 
seen through the absence of such support in the Philippines and Timor-Leste cases. 
Building climate resiliency of smallholder farmers using adaptation and mitigation practices was 
described by some government and NGO stakeholders as rather inward looking, where the broader 
influence of market policies and practices were absent from the program scope. Both case studies 
used participatory risk assessments and climate scenarios as a tool to guide adaptation pathways and 
selection of CSA and livelihood activities. Interviews with donor, NGOs and government 
stakeholders suggest that the risks assessments overly focused on disaster and climate risks, and 
seldom considered market risks. Market risks identified in the two case studies include access to 
formal markets, market suitability of diversified and organic produce, and demand and supply of 
mixed farm produce. Virtually all farmer respondents indicated that a range of market practices and 
policies, summarised in Table 8-1, should be considered when promoting livelihood diversification, 
intensification or introduction of new crop varieties.  
Farmer responses indicated that organic crops brought to the market had to compete with non-organic 
produce or were less palatable to consumers, thus had to be sold at cheaper prices. Where the farmers 
travelled to larger markets outside of their villages, factors such as the transportation, higher cost of 
produce and food spoilage resulted in lower profit margins. Women farmers in the Philippines 
reported difficulties in finding space in local markets and negotiating fair deals with local traders. 
Similarly, male and female interviewees in both cases reported that wealthier farmers and larger agri-
businesses had more leverage in the main market due to their access to credits and loans, government 
support and market stalls. Smallholder farmers described that it was difficult for them to compete 
individually with larger farmers who had more resources and produced crops using inorganic 
fertilisers. NGO interviews described that local government agricultural policies were commodity 
focused, and subsidies were not incentivising sustainable organic agriculture practices.  
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Table 8-1. Factors influencing access to markets and impacts on smallholder farmers  
Market 
factors  
Impact on smallholder farmers 
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s  Participation in a number of farmer groups like NGOs and local government 
CrFS, school, senior citizen groups, church, women’s organisations, competes 
with time available for family and farming – multiple function of farmers and 
reduces farm productivity  
 Trainings help enhance knowledge and awareness of market demand and 
supply 
 NGO and local government seminars, trainings, meetings 
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  High interest rates and creates a cycle of debt and dependency on loans  
 Private loans are used to finance education (and other household needs) and high 
interest rates are charged by private lenders  
 Frequent harvest loss due to droughts, disasters and infestation (e.g. rat 
infestation)  
 Forced to sell produce at a lower price to traders compared to input costs and 
interest rates 
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 Lack of education leaves women with lack of opportunities and options for off-
farm livelihood 
 Women in particular have low negotiation skills and training  
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e  Requirements like registration of women’s organisation (e.g. fiduciary 
standards, accreditation), for registration limit’s women’s access to government 
finance and projects. 
 No budget from government for farmer associations.  
 Govt. need to empower the association by training and seminars  
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  Costly farm inputs results in high prices for produce and low profit margins  
 Price of crops controlled by traders and price manipulation results in low value 
of organic products i.e. economic loss  
 Lack of profits results in loans and cycle of debts 
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  Conflicting government policies on subsidies to support organic agriculture  
 Farmers lack adequate legal protection and capital assets to borrow from banks. 
As such they take loans from traders at high interest rates.  
 Farmers lack understanding of rules and requirements for crop insurance 
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  Costly product quality requirements e.g. packaging, standards and labelling  
 Costly government requirements for product accreditation  
 Product value-adding reduces market competitiveness of smallholder framers  
T
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  High cost of transporting farm produce to markets increases product price 
 Poor road conditions e.g. flooding, delays the transport of fresh quality farm 
produce to markets  
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Both cases also found a close relationship between knowledge dissemination, technology diffusion 
and market access. Technology uses on the farms are closely linked to crop, type of agriculture and 
commercial availability of hardware and equipment (Tambo and Abdoulaye 2012). Although the 
Philippines and Timor-Leste cases introduced food processing technologies, there was little evidence 
of the broad adoption and visible signs of access to larger markets in the capital cities. In both cases, 
the link between technology selection and market factors (see Table 8-1) was weak and there was 
little evidence of private sector engagement with smallholder farmers. As one NGO expert explained, 
the selection of technology for building climate resiliency heavy focused on addressing 
environmental risks and weakly incorporated local economic shocks. For example, in the Philippines, 
crop diversification and organic agriculture technologies focused on increasing yield of rice, 
vegetables and other crops. However, it was unclear whether the local markets could support these 
increased yields, new crop varieties and higher prices of organic produce. Project staff explained that 
the short timeframe of the programs, budget restrictions, limited NGO skills on market analysis and 
donor focus on addressing climate risks were the key factors limiting opportunities for market 
integration in the cases. While increasing yield and building smallholder resilience requires 
application of new practices, both cases illustrate that climate-smart technology choices should be 
closely linked to market value chains. A clear strategy on market risks and opportunities will help 
accelerate adoption decisions for various climate-smart strategies and technologies in rural 
smallholder farms. 
8.4.4. Finance: Bottom-up Budgeting (BuB) vs. microfinance 
Climate finance in both cases relies heavily on international aid, with a large part of this sourced from 
bilateral and multilateral donor agencies (Barnard et al. 2015). Much of the debates expressed in 
literature on climate finance for agriculture and forestry sectors have centred on country readiness, 
sustaining finance from donors and institutional access to funds available from multilateral and 
bilateral donors (see Streck 2012; Dugumaa et al. 2014; Ye et al. 2015).  However, mechanisms to 
channel climate finance resources to sub-national and vulnerable community have been poorly 
demonstrated (Siedenburg et al. 2012). As such, informants from both case studies identified that 
reaching the most vulnerable farmers was a challenge which can be overcome by continuous risk 
assessments, local government involvement and mainstreaming within local development plans.  Two 
distinct mechanisms for financing low-cost adaptation and mitigation practices in the agriculture 
sector at the community-level were identified: Bottom-up Budgeting (BuB) and microfinance. 
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In Philippines, funding for climate-resilient agriculture was secured by mainstreaming risk reduction 
and adaptation activities into local development plans and budgets. Research informants stated that 
the BuB introduced by national government in 2012, has helped local communities and people’s 
organisations to directly participate in the budgeting process. Research participants described the BuB 
process as inclusive, empowering, participatory and directly engaging with the grassroots 
communities. Inclusive and transparent consultation platforms and CSO assemblies in the 
municipalities helped local farmers and organisations to articulate and set budget priorities. To ensure 
that a range of issues are represented, a range of stakeholders participated in the BuB process, 
including farmers, women’s groups, civil society and local governments. The community priorities 
identified in the BUB included education, poverty reduction, health and support to organic agriculture 
which was then integrated in the government’s local development and poverty reduction plans. The 
identified priorities were then prescribed budgets, which were then combined with community-based 
projects to establish the total operating budget for a municipality.  
To ensure that climate change, DRR and agriculture issues formed part of the BuB priorities, 
consultations in some municipalities were done back to back with participatory climate change and 
disaster risk assessments. The risk assessment validation sessions were coincided with the municipal 
BuB processes, which helped secure LGU budget for priority adaptation ad DRR activities. In some 
instances, NGOs lobbied and farmer experiences on increasing climate risks helped escalate specific 
priorities at the village-level forums.  Through the BuB process, the LGUs in the Philippines case 
have started budgeting for agriculture adaptation actions identified by the risk assessments. For 
example, LGU officials from Alamada described that about 200,000 pesos (USD 4,248) was allocated 
to purchase an automatic weather station and weather instruments, 35,000 pesos (USD 753) to fund 
a season-long CrFS training, and 100,000 (USD 2,153) for the promotion of organic agriculture in 
the BUB. The LGUs of Pigcawayan and Bagumbayan had similarly allocated funds for installation 
of automatic weather stations, and supporting organic agriculture and disaster risk reduction 
activities. These examples indicate the pivotal role of advocacy and devolved budgeting processes in 
stimulating local government planning and investment for CSA practices.   
In contrast, the Timor-Leste case used microfinance as a catalytic means to facilitate climate-smart 
actions. Micro-finance, and in particular saving and credit schemes, is a traditional financing 
instrument used by government and development agencies to reduce loss and damage resulting from 
disasters and climate change (Linnerooth-Bayer and Hochrainer-Stigler 2015). Despite its potential 
for fostering successful adaptation and mitigation, little is actually known about how loans and credits 
 234 
function at the local level. In Timor-Leste, the NGOs developed a saving and credit systems (UBSP) 
to diversify farmer livelihood initiatives, help spread risks associated with seasonal and extreme 
drought events and encourage local ownership of project investments. Interviews with NGOs suggest 
that in total program partners facilitated the establishment of about thirty UBSP groups across twelve 
aldeias (the equivalent of a hamlet). The UBSP schemes formed the basis of social and economic 
safety nets at the household level, ensuring that financial resources were available to households 
during extreme drought events. The UBSP schemes were developed within farming communities and 
additional support was provided by the NGOs to strengthen off-farm activities, help households 
recover from a range of climate shocks and diversify income derived from agriculture. Men and 
women farmers in the aldeias had regular access to cash, household needs, business opportunities 
and training. UBSB in Timor-Leste targeted the rural poor men and women farmers.  
Informant interviews elicited three interesting aspects of the loans and savings about spreading risks 
by diversifying agricultural livelihoods. First, strengthening of women’s groups increased 
participation of women and raised community profile of UBSB mechanism. Interviews with farmers 
and NGOs indicated that in aldeias, women farmers were organised into groups who shared 
responsibility for administration, payments and support to other group who needed help.  The savings 
groups were formed to encourage farmers to save money and provide funds to buy agricultural 
supplies and food during extreme seasonal shocks. Women farmers were effective UBSB managers 
who contributed to community cohesion and led a system of mutual support for their households 
during difficult times. Second, NGO stakeholders described that a combination of direct and indirect 
capacity building support and life skills was useful in delivering loans and savings microfinance 
support scheme. NGOs described that community-led UBSB schemes within farming communities 
were workable because they were accompanied with crop diversification, financial/literacy training 
and food processing activities. Complementary training of women on business management, literacy, 
finance, and profit-sharing mechanisms imparted basic administration skills. This combination of 
training helped develop various enterprise or income-generating activities e.g. small community-led 
business enterprises emerged involving production of drinks, cashews, animal husbandry, vegetable 
gardens, and traditional weaving.  
Finally, integration of DRR and agricultural adaptation was possible through the microfinance 
scheme by diversifying a range of different livelihood assets and activities. For example, UBSB 
groups in Oecusse were trained on farming and processing of local crops into marketable products. 
Loans from UBSB were used to invest in farming assets such as equipment, livestock, houses, and 
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start-up capital for business. By expanding the livelihood assets and activities, farmers received 
routine income and replenished the loan and saving transactions in the UBSP. Overall the UBSB had 
helped create independence from farming activities for the community by diversifying the income 
base.   
8.4.5. Technology: Ecosystem-based solutions vs. hard infrastructure 
An assessment of agricultural technologies in both case studies suggests that they included a mix of 
hard technologies and soft ecosystem-based options. A key feature of the Timor-Leste case was the 
deployment of low-cost ecosystem-based or ‘soft’ technology options which were developed by 
farmers, local NGOs and experts. Farmer interviews and NGO FGDs revealed complementary 
combinations of natural and built infrastructure solutions (i.e. hybrid solutions) were used to reduce 
risks to farms and maximise ecosystem functions. For example, micro watershed technology was 
introduced by Caritas and Oxfam in highland farms, where communities applied several techniques 
in the watershed gardens (e.g. cover crops, water trap, land trap, mini pond, infiltration well, water 
flow, and terrace). Field observations also indicated that ecosystem-based solutions were modified so 
that they maximised the use of local materials to cost-effectively respond to hazards. For example, in 
the case of micro watershed technology, local materials like rocks, gravel, bamboo and fibres were 
used to for water flow management and filtration.  
Consistent with the findings of other studies (Vignola et al. 2015; Huq 2016; Renaud et al. 2016), the 
study found that the key feature of soft technology solutions in agricultural systems capitalise on the 
conservation, restoration or management of ecosystem processes. The focus of the soft technology 
options was on adjusting farming management, diversification of crop, changing land-use practices 
and nutrient and pest management. The combination of soil, water and land management practices 
offered benefits across farm and landscape levels. Farm level benefits identified by farmers included 
increased food production, preservation of food stocks, increased income, higher drought tolerance 
of crops, availability of nutritional diversity and reduced fertiliser use. Similarly, landscape level 
benefits to the community included retention of water tables, reduction of soil erosion through 
increased infiltration, improved moisture and nutrient retention in soil and improved soil fertility 
(Ortiz et al. 2008). A key prerequisite for implementing soft technologies was the need for significant 
behavioural change, which was achieved through NGO awareness and training activities. 
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NGO interviews and observations in Timor-Leste also suggest that soft technology options were 
integrated with hard engineering solutions to sustain CSA interventions. Examples of these integrated 
options included the use of keyhole garden technology, check dams (to capture water and soil), drip-
irrigation, manure management and utilisation, seed bank and storage facility, and terracing using an 
A-frame in sloping areas. These integrated technologies were implemented at various scales from 
home gardens, individual farms, community demonstration plots to highland and slope ecosystems.  
In contrast, the Philippines case had a more coherent package of hard technology interventions. This 
was because they were framed around a specific adaptation option (i.e. to integrate climate-
information with local agriculture practices), implemented via a dedicated institutional mechanism 
(CrFS) and focused on a specific geographic location (Mindanao). The case study installed automatic 
weather stations (AWS), in the municipal government offices to improve forecasting of seasonal 
climate and long-range weather so that farmers could better anticipate droughts, floods and typhoons. 
LGUs and NGO informants highlighted three main drivers for the success of using hard technology 
option in smallholder farms: technology selection and transfer, communication and translation. 
Firstly, NGOs reported that the development of early warning systems involved selection of the best 
technology options via local participatory capacity risks assessments that identified specific risks and 
capacity gaps. Based on the risk assessments, NGOs helped set-up AWS in the municipal offices and 
training was provided by PAGASA to LGU agriculture technicians and agriculture extension workers 
in AWS data capture, interpretation, and reporting. Secondly, information on climate and weather 
conditions prevailing in the local area were communicated to farmers via the municipal offices and 
village consultation forums. This method ensured that farmers understand how to use the information. 
Third, seasonal crop calendars were developed with farmers in CrFS for different agronomical uses. 
Seasonal forecast information was used by farmers to develop their season-long farm calendars. 
Seasonal calendars translated technical information on timing of planting, harvest and selection of 
crops. LGU Interviews and NGO FGDs revealed that AWS and seasonal calendars also made 
effective tools for crop diversification and distribution of drought-resistant crops.  
Both cases demonstrate the critical success factors behind deploying soft and hard technologies 
options for CSA. Informants stated that CSA technologies should respond directly to local 
vulnerability context and be flexible to individual farmer needs. Technologies and practices that meet 
several needs of the smallholder agriculture sector helps in successful diversification of farming 
systems and livelihoods. In Philippines and Timor-Leste cases, selection of technologies was 
accompanied with participatory risk assessments and community action plans. Both cases also used 
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multiple strategies to ensure cost-effectiveness, diffusion and transfer of technologies. For example, 
incentives and support structures were put in place by NGOs that allowed local farmers to access 
training and additional funding. Cost effectiveness was determined by farmer access to hard and soft 
options, affordability of labour, local availability, links to local extension services and complementary 
support programs.  
8.4.6. Knowledge: centralised approaches vs. multilateral network interactions   
Contrary to prior research (Ensor et al. 2015; Mcleod et al. 2015; Pasgaard et al. 2015), the study 
found that knowledge on local impacts, vulnerability and adaptation in smallholder farming systems 
in the two cases are generated within the country. Furthermore, while knowledge co-production on 
the CSA discourse at the global level is led by research centres and scientific partners of the CGAIR 
(Steenwerth et al. 2014), the cases find that national and local experts are key to knowledge 
production and exchange, facilitated closely by civil society organisations. This research finds that 
south-south knowledge networks, different policy spaces and information groups at the sub-national 
levels produce different forms of knowledge, illustrated in Appendix 14. Six findings are significant 
to support this argument. 
Firstly, the research found that both cases used a mix of informal groups and networks to generate 
downscaled climate risk information specific to district, municipal and village farms. Different social 
networks conducted participatory community-based risk assessments, water/food resource mapping 
and raising awareness on climate change and disasters across all research sites in the two cases. 
Farmers and local government reported that membership in local informal networks increased their 
access to climate information and resources. Membership of the knowledge groups and networks 
differed depending on their purpose and governance scale. However equal representation of women 
and men, local organisations and government in the networks ensured their democracy. Both men 
and women farmer reported that they had a better understanding of climate impacts on their lives and 
farming livelihoods and are using updated information to develop climate-smart farming strategies. 
Farmers also reported that peer learnings stimulated rich exchange of practices, built social cohesion 
and organised women’s marketing groups. 
Second, the sex-disaggregated FGDs indicated that social networks were an important source of 
information on seasonal forecasts, climate risks and local hazards, particularly for women, who had 
limited access to agricultural extension services. Social networks, championed by female leaders (e.g. 
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women organic farmers), allowed women to apply new practices, experiment in home gardens and 
disseminate successful practices to other farmers. Ultimately, these informal social groups, were 
complementary to traditional governance structures, and operated alongside other NGO and local 
government groups (forming a ‘networked operating system’). The informal groups and networks, 
led by NGOs, also operated at multiple levels and involved a range of stakeholders that created new 
spaces for policy engagement and joint actions. For example, respondents reported that NGOs and 
CBOs in Timor-Leste were routinely requested by the government to facilitate three monthly 
meetings at the suco level for them. While these meetings discussed progress on climate-smart 
interventions in each farm, they also provided platforms to farmers to periodically review changes to 
climate risks. Similarly, in Philippines, NGOs organised barangay-planning workshops to discuss the 
choice of agricultural adaptation measures in the community. The planning workshops stimulated 
collaborative arrangements with extension workers on seed selection, planting techniques, fertilising 
techniques, agricultural production and climate information.  
Third, government respondents indicated that NGO engagement was crucial in addressing gaps in 
centralised climate risk and vulnerability assessments, previously led by donors and national 
government. Government respondents identified that risk assessments, mapping and baseline 
assessments reflected the flows of civil society experience from programs and competencies across 
different geographical districts/regions of the two countries. This approach capitalised on multilateral 
alliances and farming networks, partnerships with other civil society organisations (NGOs and 
CBOs), and institutional knowledge of municipal councils and donors. Risk assessments therefore 
generated contextualised information on socioeconomic and climate vulnerability e.g. gender, 
marginalization, access to basic services and facilities (health services, school, and infrastructure like 
roads, water, and electricity), access to economic resources and opportunities (livelihood, work, 
money, land, and housing) and food sufficiency. Downscaled climate and seasonal forecasts were 
validated with traditional knowledge and lived experiences of farmers at workshops organised by 
NGOs. Furthermore, context specific climate risk information based on geography has been translated 
into action plans, seasonal forecasts and farming calendars, which improved the adoption behaviour 
of climate-smart practices.    
Fourth, generation of socioeconomic information has stimulated a new approach to strategic risk and 
vulnerability planning and climate change research in the most vulnerable countries. One of the major 
problems reported by farmers in both cases was the lack of regular information on climate information 
services from the government. Farmers attributed this to the lack of farming extension services from 
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the government (i.e. the lack of government-farmer networks; see Appendix 14). Local testimonies 
point out that the rate of uptake of local vulnerability and risk information was most effective when 
alliances forged close interactions with farmer groups, an approach different to conventional top-
down risk assessments and climate information services. Interviews in Timor-Leste also indicated 
that community members were more likely to speak about their risks and farming challenges when in 
larger groups. NGOs indicated that government stakeholders tend to dominate existing forums for 
communities, and larger ‘farmer+CBO+NGO+government’ network enabled farmers (especially 
women) to communicate their interests and needs more clearly to the government. Similarly, in 
Philippines, PAGASA led climate projections complemented the analysis of participatory capacity 
and vulnerability assessments to create detailed climate and seasonal forecasts. The repository of sub-
national information on vulnerability and adaptation gathered from risk assessments have been used 
by NGOs in advocacy campaigns and bring donor attention to community-based approaches. This 
demonstrates an increasing use of local experiences for influencing policy, practice and funding 
related to climate change.  
Fifth, the research found that peer review learning is an important utility in the uptake of local 
knowledge, enabling practitioners to work alongside policy makers. Both case studies used voluntary 
farmer, civil society and government participation to create mutual learning and capacity building 
opportunities. As illustrated in Appendix 14, information on adaptation, vulnerability and resilient 
agriculture measures drew on an array of tools and process like farm visits, demonstration plots, peer 
reviews and exchange of best practices. In Timor-Leste, farmers were observed to experiment with 
new practices and information on their farms with other farmers or farming groups. Information was 
gained through peer-to-peer learning or through direct observation of practices and demonstrations 
of women’s groups, relatives and neighbours who had used improved practices and technology. 
Participatory reviews of community action plans drew on farmer learnings and farmers made changes 
to their practices in line with the climate-smart strategies promoted by the consortium of CrFS. The 
peer review process was conducted by community groups, and facilitated by CBOs and consortium 
members. The processes were attended by village leaders and government representatives at aldeia 
(sub-village) levels. NGO interviewees in Timor-Leste indicated that peer reviews and learnings 
fostered transparency, capacity building, compliance with regulations, professional development and 
improved community feedback. Similarly, knowledge generation in Philippines happened in close 
coordination with CrFS institutions fostering grassroots peer monitoring and evaluation systems. In 
Philippines, peer reviews also facilitated cross-national collaborations and knowledge exchange 
between NGOs in Southeast Asia.  Project staff and partners shared best practices, experiences and 
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program lessons with other practitioners through Oxfam’s Peer Learning Network and Community 
of Practice. The network enabled exchange of diverse sources of experiences, built relationships 
beyond Philippines and promoted replication of best practices.  
Lastly, the comparative analysis finds that learning through experimentation is a key ingredient to co-
production of knowledge on CSA, as well as informing locally relevant technology options. Various 
degrees of complementary technology, risk assessments and participatory tools and processes were 
simultaneously introduced to farmers via demonstration farms and CrFS. In Timor-Leste, 
demonstration-farming plots encouraged farmers to test new technologies and practices in their own 
fields and gardens. Using micro-climate information, farmers in their demonstration plots created 
new information on practices through small-scale experimentation (Chandra et al. 2016). Such also 
provided the basis for screening watershed management technology options and agricultural 
practices. In contrast, farmer groups in Philippines were supported to trial organic farming primarily 
with the aim of learning seasonal changes, agro-ecological practices, food processing and other CSA 
practices. The farmer-field school type learning and experimentation led to sharing of crop-specific 
knowledge, testing of different crop varieties, review of disease resistance and generation of 
information on planting-harvesting cycle. Both cases highlight the need for flexible approaches to 
technology experimentation on farms, supported through shared learning approaches and creative 
cooperative spaces. 
8.5.Discussion: Integrating adaptation and mitigation strategies  
8.5.1. Addressing the issue of scale 
This thesis addressed an important gap in literature: how scale affects and influences CSA outcomes. 
Across different scales, climate risks are unevenly distributed and are generally greater for poor and 
marginalised people. In addition to different temporal, spatial and institutional scales discussed in 
literature (Klein et al. 2007), this research indicates that social and geopolitical scales affect M&A 
actions and operations. Social geopolitical scales such as landscape heterogeneity, involvement of 
different actors, institutional decision-making systems and geopolitical relations determine the depth 
of integration, synergies and trade-offs between M&A in agriculture sector.  
At the landscape or spatial scale, the two case studies demonstrated that mixed-crop farming systems 
are markedly different due to their location, agroecosystems, agro-climatic zones, and intensity of 
land use and degradation. In particular, heterogeneity of agricultural landscapes influence the 
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outcomes envisaged from CSA programs, and the synergies and trade-offs between different M&A 
practices. For example in the Philippines case, M&A and food security objectives varied across farms 
located in highland, mid-land and low land areas (see section 7.5.5). Landscape heterogeneity and 
other factors present different challenges and opportunities, but also determine the ideal mix of on-
farm and off-farm measures needed for M&A, food security, income and engagement. The 
combination of different measures and the type of spatial environment regulates the optimal mix of 
CSA practices that farmers use. Socioeconomic pressure such as poverty, conflicts, population 
pressure influence farmer decisions, land use options, copping (mono-cropping, mixed), the 
expansion or abandonment of farms and the degree of exploitation of adjacent ecosystems. For 
example, in the Philippines, reoccurring disasters and conflicts is increasingly associated with 
migration as a coping mechanism for farmers.  
At the sub-national and national levels, multi-scaler institutional relations influence how M&A is 
integrated in the agriculture sector. Institutional analysis from the Philippines and Timor-Leste 
presented evidence that adaptation is more likely to be mainstreamed than mitigation efforts to 
advance food security and livelihoods policy agendas. Agriculture is a cross-sectorial issue and cuts 
across water, land, forestry, coastal and infrastructure policies. Different decision-making structures 
influence how climate change is mainstreamed across the agriculture sector. As the Timor-Leste case 
demonstrated at the national level, stakeholders have varying capacities, niche and have different 
roles and responsibilities (e.g. funders, implementers, and bridging organisations) in facilitating 
integration. This potentially affects coordination, coherence, funding of M&A into agriculture 
policies and planning processes. The different stakeholder also operates on a range of governance and 
spatial scales that potentially affect the policy direction of CSA. For example, while municipal and 
national governments are instrumental in setting the overall direction of integration (e.g. AMIA in 
Philippines), CSOs and CBOs in this research demonstrated unique roles to catalyse practical 
applications of integration at the landscape level. Consortium models, bottom-up budgeting, CrFS 
and innovative financial instruments can help promote the broad-scale adoption of CSA. For example, 
in the Philippines, the CrFS ensured the provision of extension services and raised local government 
investment in CSA. Both cases demonstrated the vital role of robust risk assessment frameworks to 
reconcile different priorities on integration of M&A.  
At the regional level, mainstreaming of climate change has been revitalised within agriculture policies 
through regional policies and platform. The Southeast Asian agriculture is both increasingly 
vulnerable to changes in climate and an increasing source of emissions. As a response, the ASEAN 
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has drawn up the Integrated Food Security Framework as a regional umbrella for food-security related 
initiatives, including emerging threats of climate change. Moreover, the ASEAN Multi-Sectoral 
Framework on Climate Change: Agriculture, Fisheries and Forestry towards Food Security have been 
developed to provide mechanism for coordinated action and collaboration in addressing food security 
and particularly climate change. Recognising the importance of cooperation and networking to 
confront climate change, a Climate-Resilience Network (CRN), a multi-stakeholder body, has been 
developed. The CRN is pursuing the promotion of CSA, sharing of knowledge and experiences, and 
active engagement of environment and agriculture ministries. In addition, mainstreaming of 
agriculture has moved from a regional to international front. The focus on integration has engendered 
agriculture negotiations to advance the Paris Agreement. For example, the CRN has identified ways 
on how countries in the region can best leverage the evolving UNFCCC framework to drive climate-
resilient, low emissions development in the agriculture sector.  
At the global level, the Paris Agreement represents a new instructional framework for CSA. However, 
CSA is perceived and pursued differently according to geopolitical policy narratives in developing 
and developed countries that underpin the agriculture and climate change priorities (see Chapter 3). 
These differences are currently weakly accounted for in the UNFCCC and global scientific literature. 
From a developing country perspective, the mainstreaming of climate change in agriculture, 
negotiation within the UNFCCC negotiation process and the INDCs highlight where the global 
financing mechanisms - most notably the Green Climate Fund (GCF) – should focus investment. 
Within developed countries, a focus on GHG reductions in the agriculture sector may not always 
result in the best outcomes envisaged from CSA, unless pursued simultaneously with climate-risk 
management. Similarly, scientists and institutions tasked with CSA governance remain disconnected 
from the realities and priorities of smallholder farmers. Overall the UNFCCC negotiations on 
agriculture, under SBSTA have not moved forward since Marrakech, and developed and developing 
negotiators face a rift on addressing mitigation, trade and differentiated responsibilities of countries 
(Friis and Dinesh 2017). 
The research presented here demonstrates that different scales add to the complexity to yet present an 
opportunity for the CSA discourse. Dynamic institutional interactions across different scales, beyond 
farming landscapes, present a challenge to the design and implementation of CSA programs. The 
policy dichotomy on M&A, the changing geopolitical climate of negotiations and complexities of 
interpretations of CSA versus its local understandings is a barrier to the upscaling of community-
based innovative CSA practices. The two case studies also demonstrated that adaptation, food security 
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and livelihoods are of the most importance to vulnerable smallholder farmers across all scales. CSA 
characteristics discussed in this chapter can be useful to screen smart practices. CSA programs 
therefore need to prioritise the emphasis, design and implementation of adaptation, livelihood and 
food security efforts to enable.   
Both case studies also demonstrated how partnerships between NGO consortiums and farmer 
organisations and local government built bridges between national institutions in the delivery of 
climate/agriculture services, deliver innovative farming and financing strategies, coordinate technical 
solutions, and designing and implementing participatory risk assessments. The utility of agriculture 
extension officers, local governments, farmer organisation, and local NGOs as intermediaries to 
bridging the missing link between the international-national levels (e.g. GACSA, scientists, 
UNFCCC) and the local farmers is an opportunity to implementing CSA at the local level.  The 
functions of the intermediary organisations for agricultural innovation has been extensively used 
across the world by scholars and policy makers as an appropriate conceptual framework for delivery 
of community-based climate change programs, agriculture extension services and implementing 
science, technology, and innovation policies within a national context (Dutrénit et al. 2012; Ensor et 
al. 2014; Schipper et al. 2014).  
The key underlying idea behind the notion of joining-up forces, and functioning as bridging or 
intermediatry agents is that interactions between like-minded organisations can stimulate innovative 
solutions and address climate vulnerability in remote communities in developing countries where 
government capacity is weak (Schipper et al. 2014). Within the case study sites, the result from 
interactive, integrated and cooperative processes involving diverse institutional agents (via 
consortiums, CrFS and platforms) at the meso and micro levels helped generate innovative ways to 
build local adaptive capacity. Understood in this way, cross-sector partnerships were instrumental not 
only in formulating local smart strategies, but also situating them within wider district and national 
development planning and debates. For example, in the Philippines and Timor-Leste, Oxfam led 
partnerships with NGOs mobilised smallholder farmers to raise local concerns on DRR, climate 
change and livelihood practices more effectively with political representatives. This notion resonates 
with the idea of developing cross-disciplinary research agendas and redirecting global scientific CSA 
research agendas using existing knowledge of local communities discussed in chapters 2 and 4. For 
program implementation, there is a key role of local and sub-national levels, global/national 
stakeholders can foster market integration, agricultural technologies and inject climate finance by 
partnering with traditional agricultural approaches promoted by NGO programs. Similarly at the 
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global level, these programs can serve as vehicles to tending to structural and contextual vulnerability, 
and socio-political dimensions.  
Enrolling communities through action plans, working groups, consultations and NGO partnerships 
can also be potential avenues for community disempowerment, and is an emerging critique in 
literature. Scholars note that community-based cross-scale interactions to deliver climate actions may 
disempower communities (Dutrénit et al. 2012; Ensor et al. 2015; Eriksen et al. 2015). Findings from 
the Philippines and Timor-Leste case studies highlighted that, in the limited forms in which they are 
currently employed, cross-scale institutional partnerships may represent only a partial cross-section 
of vulnerability and how communities want them addressed in forms of localised action. For example, 
the rhetorical appeal of cross-scale platforms such as the CrFS, NGO consortium models, BuB and 
CBA was not perceived by all as participatory. Smallholder farmers in both case studies levelled 
NGO liaisons with private companies, government departments and aid agencies as potential avenues 
for exploiting agriculture lands for road construction, water abstraction mining or use community-
based projects for political campaigns.  Moreover, some local governments with different objectives 
from local NGOs saw the community-action plans and CrFS to push their own agenda such as 
construction of water ways, processing plants and roads. The question is, then, how the most 
vulnerable communities can actively participate in such cross-scale institutional partnerships? The 
case study analysis indicate that such partnerships play an active role in delivering climate-smart 
actions when they are embedded within community processes, power relations between local actors 
are clarified and intermediary organisations adopt a number of flexible roles that mediate climate 
action.  
8.5.2. Integrating farmer and scientific knowledge and technologies: political influences  
The comparative examples above demonstrate that knowledge and technology for CSA may be 
politically, institutionally and socio-culturally harder to integrate with Traditional Ecological 
Knowledge (TEK) and practices of smallholder and indigenous communities. Insights from the 
Philippines and Timor-Leste are useful in explaining a number of political and institutional ideologies 
related to integration of TEK and scientific technologies in smallholder agricultural landscapes. The 
following discusses the political influences that are a barrier to the integration of traditional and 
scientific knowledge and technologies in this section.  
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Social interactions and relationships between a range of informal and formal groups and networks 
play an important role in the use and integration of CSA knowledge, technologies and practices and 
(see Appendix 14). Much of the positive change that came through the two CBA programs were from 
building on existing NGO knowledge, forging alliances with smallholder groups and strategizing 
inclusive practices. At the community level, indigenous and farmer knowledge are diverse, shaped 
by local perceptions, livelihood options, daily experiences and phenomenology of changing 
agrometeorological conditions. The practices and perceptions of risk-affected communities are an 
important source of daily information for making farming decisions. TEK and technologies for 
agriculture include a mix of both short-term coping measures and long-term cultural practices to 
respond to changing seasonal patterns (Vidaurre de la Riva et al. 2013). Scientists and decision-
makers who lack pre-existing relationships with the farming communities however poorly understand 
them. Unlike the focus of national government policies in the two case studies on generating long-
term scenarios and climate risk assessments, this research finds that TEK composed largely of short-
term seasonal changes and relatively small-scale disaster impacts that frequently affect local 
communities. Local farmers were more apt of using downscaled information from short-term events 
to generate their seasonal forecast calendars, community action plans and make decisions on timing 
of planting and harvest and selection of crops. For example, in Timor-Leste, knowledge drawn from 
coping with short-term droughts and water stress were used to develop community action plans to 
deal with reduced farm productivity, fertility of farm lands and grazing livestock. Local knowledge 
of short-term events therefore is an important complementary ‘layer’ of information to place 
alongside other sources of technical and scientific knowledge on long-term climate events.  
While many TEK practices are good examples and can successfully be integrated with scientific 
knowledge, the collection of TEK related information is physically hard and labour intensive, 
particularly its access and interpretation within scientific ideologies. TEK related to agriculture is 
based on anecdotal evidence, intergenerational, and confined to elderly generations within 
communities. In other instances, several indigenous groups or communities may claim ownership of 
the same, or similar, knowledge and opinions on coping mechanisms may differ (Agrawal 2002). In 
contrast global CSA research agenda and scientific action are more biased towards use of rigid 
scientific and quantitative sources for data collection (e.g. remote-sensing technology, micro-level 
household data, analysis of diversification and farm surveys; Steenwerth et al. 2014). In Philippines 
and Timor-Leste, the automatic weather stations and remote sensing respectively were trusted 
methods for government and NGOs for collecting weather and seasonal forecast data. These rigid 
methods of investigation were perceived to be better indicators of climate impacts, warrant urgent 
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political responses and stimulate local government budget allocations. The limitation however of such 
hardware technologies and technical methods are that they lack cross-cultural sensitivity when skills 
to adapt to local circumstances is lacking in in resource poor rural farming communities.  
Scholars note that traditional governance systems rooted in smallholder farming communities could 
challenge the production, flow and use of scientific knowledge on climate change. For example, 
Dumaru (2010) concludes from her research in the Pacific that decisions stemming from TEK may 
serve the interests of elite farmers and dominant players in traditional communities. Traditional 
governance and decision-making systems in the case studies, although nascent in formal governance 
systems, influenced customary resource management, adaptation and preparedness and response to 
natural disasters. Timorese farmers who worked on the land for food were governed by customary 
rules and the practice of Tara Bandu was strongly embedded within the community governance 
system. Tara Bandu shaped community relationship with farms, influenced women’s access to land 
and determined how alliances with outside human agencies were formed (Chandra 2016b). 
Leadership in the sucos and aldeias (e.g. village heads) had the power to influence the agency of 
fundamental farming decisions, labour participation and adaptation priorities in the community action 
plans. Similarly, in Philippines, traditional beliefs of the indigenous farmers in Mindanao regulated 
the relations between people and groups as well as between people and the environment.  
The comparative analysis found that farming decisions made at the local level under these different 
social structures (and scalar relations) did not necessarily always reflect the knowledge and interests 
of the marginalised farmers and women, as they favoured elite structures, power relations and pre-
existing inequalities in the farming communities. Lack of transparency in traditional governance 
systems has resulted in a decline in authorities, powers, functions and status of TEK in preference of 
more decentralised systems (Mequanent 2016).  Furthermore, while in the past TEK was passed down 
through the older generations, the practice is diminishing in the recent years with the advent of 
modern lifestyles, urbanization and aging populations (Cox 2000). This has the potential to erode 
intergenerational transmission of TEK, undermine historical accounts of climate information and 
community adaptive capacity. Therefore, while traditional governance systems, customary land 
tenure practices and social networks can facilitate the integration of TEK with climate science, 
rigorous participatory risk assessment processes can help ensure that climate-smart decisions directly 
respond to the needs of marginalised and the under privileged segments of smallholder farming 
communities. 
 247 
8.5.3. Implications for theory and practice  
The comparative analysis between the Philippines and Timor-Leste showcases five characteristics 
necessary to integrate M&A measures to drive climate-smart strategies in smallholder agriculture 
settings: institutional strategies, market conditions, devolved financing mechanisms, knowledge and 
technology. The five key characteristics shape CSA practices and their effectiveness in smallholder 
farming communities. We need to have these five characteristics for positive outcomes from climate 
change projects targeting smallholder agriculture livelihoods. These characteristics are consistent 
with previous research on adaptive capacity (Gupta et al. 2010; Lemos et al. 2013), implementing 
GHG mitigation options (Smith et al. 2007; Jakob et al. 2014) and enhancing agricultural productivity 
(Lipper et al. 2014). However, the analysis on the context specific processes and examples from the 
perspective of smallholder farmers and civil society organisations is useful in informing three 
arguments on CSA theory, science and practice.  
First, CSA in smallholder systems are not separate practices or individual activities but rather a 
combination of ‘no-regrets’ adaptation, resilient livelihoods and food security practices. The two 
cases also illustrated that CSA has multiple definitions and in vulnerable developing countries they 
are informed largely by adaptation actions implemented at the farm level (a key development 
priority). CSA practices should ideally aim to achieve acceptable profits and sustained production 
levels in light of climate variability, while minimising the negative effects of intensive farming by 
preserving ecosystem services. At the community-level, differences pertaining to adaptation and 
mitigation options in the agriculture sector are less arbitrary, and favoured by practices that offered 
more opportunities for livelihood, food security and nutrition and education. The logic of co-benefits 
was presented as a strong case for adoption of CSA practices. To this end, I contend that farming 
practices integrating adaptation and DRR approaches and technologies can have significant 
mitigation co-benefits.  
Multiple agroecological practices and technologies (e.g. physical structures, equipment and 
hardware) when combined with participatory NGO approaches helps to adequately embed CSA 
within communities and ensure their ownership (i.e. optimal mix of approaches and technologies are 
important for sustainability). Other participatory considerations for embedding CSA practices and 
technologies include capturing local relevance, organisational capacity and experimentation or testing 
across different farm sites. The analysis also found that applying a combination of adaptation 
approaches and technologies allows for corresponding multiple co-benefits and positive outcomes on 
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food security, nutrition, livelihood diversification, education, incomes and local development 
(Chandra et al. 2016). For instance, adaptation options such as reforestation, system of rice 
intensification, crop management, soil and water conservation were complementary to mitigation 
priorities (sequestration of greenhouse gas emissions) and local development (improved food 
production and livelihoods diversification). To engender these multiple co-benefits, Timor-Leste and 
Philippines programs integrated socioeconomic aspirations of farming communities, alongside 
technical interventions. Downscaled participatory risk assessments in the farming communities 
ensured that the underlying factors that drive climate vulnerability were addressed in the two projects.       
Second, while there was evidence to scaling out of climate-smart practices to other farms and districts, 
lessons from the two cases suggest that the adoption behaviour and co-benefits varied amongst 
farmers. The adoption behaviour of farmers was strongly influenced by the availability of institutional 
support from stakeholders, finance opportunities, knowledge, technology and access to local market. 
Structural factors (power relations, inequality, and justice) perpetuate vulnerability within 
smallholder communities (Yates 2014) and influence their climate-smart choices. Hence what was 
‘climate-smart’ for one farmer or community was not necessarily the right solution for another. This 
research is of the view that the adoption behaviour and climate-smart choices of smallholder farmers 
can be better informed by presenting a menu of flexible CSA practices that maximise synergies, co-
benefits and minimise trade-offs between adaptation, mitigation, food security and local 
development. For instance, smallholder farmers in the two cases were more likely to integrate 
climate-smart options in their farming decisions when they offered multiple on-farm and off-farm 
livelihood opportunities. Off-farm measures such as insurance, social protection and market access 
are complementary measures to risk reduction, adaptation and mitigation (Harvey et al. 2013) and 
necessary components to community-based CSA interventions.  This is not necessarily a new finding, 
as recent studies consistently argue that taking a livelihood resilience approach in climate change 
projects helps to tackle a range of shocks and stresses, including food security, conflict and disasters 
(Tanner et al. 2014). Agriculture and climate change investments are more likely to be successful if 
they address systemic off-farm policy challenges such as market barriers, product standards, climate 
risks to value chains, and access to loans and credits. For this reason, it is recommended that projects 
targeting vulnerable smallholder farmers in developing countries, justify the choice of CSA practices 
based on local risks, livelihood priorities and development objectives.  
Third, integration of M&A strategies in the agriculture sector is more likely to be achieved if policy 
dichotomy at national level is addressed through interlinked and coordinated policies. As Candel and 
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Biesbroek (2016) carefully suggest, policy integration is a process and in the two case studies, five 
process-based characteristics (see Figure 8-1) influenced integration and CSA. Furthermore, the study 
found that at the community-level there was less disparity between the two, at the national level 
adaptation and mitigation measures in the two cases were treated differently within policy, practice 
and funding. Scholarly research continuously suggests the utility of integrated adaptation and 
mitigation strategies in addressing policy and institutional barriers to agriculture resilience, including 
transforming development of forestry, natural resources and infrastructure sectors (see Suckall et al. 
2014; Inderberg et al. 2015). However, in practice, integration of adaptation and mitigation remains 
polarised due to various perceptions and political factors. Lessons from the Philippines and Timor-
Leste cases indicate that CSA in developing countries is a major function of adaptation actions, with 
mitigation described as co-benefits.  Addressing vulnerability due to climate and disaster risks is the 
key priority which is being reinforced in policies and by institutions. Integration of adaptation and 
mitigation are impeded by poor coordination between government agencies (departments of 
environment and agriculture), siloed discussions within different policy groups (e.g. National 
Adaptation Plans, Nationally Appropriate Mitigation Actions, REDD+, Intended Nationally 
Determined Contributions), inconsistent sectoral policies and the weak participation of agriculture 
departments in climate change policy negotiations.  
The above factors give rise to the existing dichotomy within national policies that impede the adoption 
of CSA. Policy dichotomy shaped by the historically siloed negotiation processes of adaptation and 
mitigation in the international climate policy and funding mechanisms (Harvey et al. 2013). While 
efforts are led in the two case study countries to mainstream adaptation and mitigation in the 
agriculture sector by government and donor agencies, they in the formative stages with a focus on 
institutionalising risk assessment, hazard identification and building capacity at the national level. In 
the Philippines, addressing the divide between mitigation and adaption in the agriculture sector is led 
by Department of Agriculture via a system-wide program on “Adaptation and Mitigation Initiatives 
in Agriculture” or AMIA. The strategic objective of the program is to increase the productivity 
potential of agriculture livelihoods by accelerating development of CSA and building adaptive 
capacity. The program is an example where policies supporting conventional agriculture practices 
can be reformed by addressing barriers to and enforcing potential climate-smart solutions to 
integrated adaptation and mitigation activities across political boundaries (departments, provinces, 
municipalities). More coordinated efforts are however needed to account for the multiple interactions 
of vulnerability factors (on-farm and off-farm) that confront smallholder farmers and developing a 
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diverse portfolio of funding opportunities that encourage integrated approaches in the agriculture 
sector.    
8.6.Conclusion 
The comparative examples from the Philippines and Timor-Leste in this chapter showed that civil 
society organisations and local government have raised awareness and implemented a mix of science, 
local knowledge, technology and flexible financing opportunities to support successful climate-smart 
interventions. The comparative analysis supports the following major conclusions on local CSA 
practices and institutional strategies. First, most CSA studies have thus far viewed the need to adopt 
specific technical and scientific practices under the broad bands of adaptation, mitigation and food 
production. Conversely, attempts are underway at the global level to identify criteria and metrics for 
monitoring integrated strategies and CSA, and there is a frantic search for successful empirical cases. 
As this research finds, interventions are climate-smart in smallholder farms when they directly 
address local climate risks, support a combination of adaptation, food security and livelihood 
strategies and empower at-risk and marginalised populations. It is important to recognise that while 
global CSA strategies emphasise technical adaptation and mitigation and integration of both, in 
developing countries they are characterised by a combination of ‘no-regrets’ adaptation measures 
supporting technology, knowledge, finance, policy and institutional and market measures.  
Second, empirical findings from the two case studies confirm the utility of multi-actor partnerships 
with grass roots organisations in local knowledge production, planning and implementation of CSA 
interventions: farmer networks, women’s groups, civil society and local government. This cross-scale 
collaborative partnerships generate maximum synergies (between adaptation, mitigation and food 
security), balance trade-offs, reduce potential conflicts between practices, strengthen local 
institutions, pool organisational expertise, mobilise extension services, generate local knowledge and 
test technology options. The research recommends that CSA initiatives should focus on strengthening 
collaborations at sub-national level and strengthen the local production and integration of knowledge. 
Third, the research concludes that community-based organisations are uniquely positioned at the sub-
national level to coordinate services with farmers, generate new knowledge and implement climate-
smart farming solutions. Civil society, community-based groups and people’ organisations are able 
to cooperate, collaborate and work together across different administrative levels and expert 
boundaries to strengthen resilience and reduce climate risks.  
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Chapter 9. Summary and Conclusion  
The preceding chapters to this research covered three broad areas to understand how CSA can 
integrate mitigation and adaptation strategies for smallholder mixed farming landscapes in Southeast 
Asia using empirical cases of Timor-Leste and the Philippines: i.) vulnerability of mixed-crop farms; 
ii.) climate-smart agriculture practices; and iii.) governance. In this chapter, theoretical and empirical 
results regarding CSA will be summarised and concluded in the context of the research questions. 
The original contributions of the research and avenues for further investigations will be discussed. 
9.1.Summary and key findings    
This dissertation has argued that CSA discourse and practices must be carefully informed by 
empirical evidence, socio-economic challenges and political realities confronting smallholder 
farmers. The key theories, concepts examined in this research are summarised in Figure 9-1. If CSA 
are developed purely on scientific abstract, they risk being not only non-responsive, but possibly 
maladaptive, which may make precarious situations worse for the most marginalised. 
 
Figure 9-1. Word cloud illustrating key theory, concepts and terms examined in the research 
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Chapter 1 introduced the broad problem of addressing climate change impacts in rural agriculture 
landscapes. As many as 85% of the world’s smallholder farmers lack technology, capacity and 
resources for adaptation to and mitigation of climate change. This challenge is likely to increase in 
the face of climate change and extreme events, which could have major shifts in the global food 
production systems for the poor. Current efforts on M&A at the community level have fallen short in 
light of future challenges to food security. These have given rise to discussion on multiple interactions 
across scales within the agriculture sector and emergence of the CSA as a paradigm for agricultural 
transformation.  
Yet there are concerns within the development community whether CSA can respond to the unique 
vulnerabilities and priorities of 500 million smallholder farmers, an ambition the UN and GACSA 
have set out to achieve. Chapter 2 of this discussed how a political ecology lens can be a useful 
application for CSA from the perspective of marginalised smallholder farmers. The chapter developed 
a theoretical framework to explain how inequality, unequal power relations and social injustice 
influences the propensity of climate vulnerability across marginalised smallholder farming 
communities. CSA research and interventions while providing a policy space for more integrated 
approaches to climate change and agriculture, nonetheless narrowly focuses on the structural 
inequalities, unequal power relations and social injustice in marginalised communities, resulting in 
addressing the mere symptoms of climate change. The chapter also laid the theoretical foundation on 
how and why impacts of climate change on smallholder farmers are unequally distributed. Political 
ecology as a discipline points to differences in characteristics that give rise to marginalisation and 
smallholder vulnerability, an important aspect that needs to be addressed within the global CSA 
discourse. Scholarly research interventions therefore require multi-disciplinary approaches, which 
formed the basis for discussion of methodology, presented in Chapter 3. Chapter 3 outlined the 
various steps and methodological instruments used to investigate the research questions, various 
ethical considerations of working at community level and techniques of data analysis.   
The research followed on from a political ecology lens to a systematic analysis of the geo-economic 
and political framings of CSA in Chapter 4. While scholars are increasingly supportive of CSA, the 
rhetoric in literature has largely been on scientific and technical arguments. The key message in this 
chapter is that the wider discourse is framed by underlying narratives and varies depending on social, 
policy, institutional, economic and management factors distributed across geo-economic and political 
scales. The political implications have resulted in a growing divide between how developed and 
developing countries frame solutions to the impacts of climate change on agriculture under the 
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UNFCCC. Different framings are part of the explanation for why the scope of the CSA has been 
rethought in recent months, with the CSA scientific community redirecting attention to the UNFCCC 
SBSTA for a separate work program. Key research gaps relates to the need to localise scientific 
research to the scale of smallholder farmers and community-based programs, using empirical 
evidence.  
Chapter 5 established the first empirical case on how adaptation practices adopted by smallholder 
farmers in Timor-Leste have facilitated climate change mitigation outcomes. Analysis of the case 
revealed a largely synergistic relationship between adaptation practices focused on land and water 
management and agriculture and their corresponding GHG mitigation potential, including co-benefits 
such as soil/atmospheric carbon sequestration, soil nitrification and reduced use of inorganic 
fertilisers. The chapter concluded that the strategic engagement of institutions across different 
governance scales influence smallholder access to technology, resources and knowledge and 
therefore synergistic benefits of adaptation interventions are multi-scalar in nature. 
Owing to gender inequality, the agriculture sector is underperforming in fragile states of Southeast 
Asia. Chapter 6 investigated how climate change affects mixed-farm agriculture using Mindanao, 
Philippines as a second case study for the research. The case study found evidence of gendered 
impacts of climate change and concluded that slow onset events and extreme weather events combine 
with conflict to impact the most marginalised smallholder farmers. The Philippines case study 
outlined that social and political conflicts are significant sources of people’s vulnerability. Climate 
change can be catalysts to or exacerbate pre-existing conflicts over natural resources, especially land 
and water, and migration is a direct result of ongoing conflicts and climate change. The key message 
of the chapter was that non-economic loss and damage (mobility, relocation and migration) in 
Philippine’s agriculture sector is on the rise and women in particular are prone to migration from the 
conflict prone areas of Mindanao.  
Noting the unique institutional context of implementing climate-smart interventions in Mindanao, 
Philippines, Chapter 7 examined how climate-resiliency field schools facilitated CSA. Given the 
differential impacts of climate change on women and men farmers in Chapter 5, the climate-resiliency 
field schools promoted organic farming, systems for rice intensification, community seed banks, soil 
conservation, reforestation and agroforestry to facilitate CSA. The case study discussed how context 
specific conditions influenced the degree of conflicts and trade-offs resulting from climate-smart 
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practices. The chapter concluded by surmising the importance of managing unintended negative 
conflicts and trade-offs in CSA programs via trilateral partnership arrangements.   
One of the key gaps identified in literature review in Chapter 3 was the lack of characteristics of CSA 
practices. This gap was addressed in Chapter 8 of the research through a comparative analysis of the 
Philippines and Timor-Leste cases. The chapter revisits the research analytical framework presented 
in Chapter 4, and using interviews, focus group discussions and other qualitative methods to identify 
five important characteristics of CSA:  institutional, market, finance, technology and knowledge. A 
key message in this chapter was that CSA at landscape and farm scales are not separate practices or 
individual activities but rather a combination of ‘no-regrets’ adaptation, resilient livelihoods and food 
security practices. Building on the concept of multi-scalar institutional interactions discussed in 
Chapters 5 and 7, the comparative analysis concluded that cross-scale collaborative partnerships 
generate ‘off-farm’ benefits like mobilisation of organisational expertise, extension services, local 
knowledge and technology options. 
9.2.Conclusions: Resolution of the research questions 
The need to address entrenched inequity and social injustice in smallholder food production systems 
is not something new. Norman Borlaug, father of Green Revolution (GR), in his 1970 Nobel Peace 
Prize lecture, acknowledged that the success of the first GR was temporary, and gestured another 
transformation to the world’s agriculture in the right direction (Borlaug 1970). Revisiting the GR at 
his 30th anniversary lecture in 2000, Borlaug signalled to the world that food production and hunger 
alleviation in developing countries is a moral issue and despite the available technology in the 21st 
century, feeding the very poor and a future population of 10 billion people remains unaddressed 
without adequate attention to social justice and equity issues: 
“The more pertinent question today is whether farmers and ranchers will be permitted to use this new 
technology? While the affluent nations can certainly afford to adopt ultra-low-risk positions, and pay 
more for food produced by the so-called “organic” methods, the one billion chronically 
undernourished people of the low income, food-deficit nations cannot.” (Borlaug 2000, 21) 
This research affirms Borlaug’s sentiments that the distribution of, access, control and use of 
technology and knowledge is indeed political yet prerequisite to climate-smart agricultural 
development. Technology in the Borlaug sense, is more nuanced by the socio-political conditions of 
smallholder farmers, and as this research finds, should be accompanied with finance, knowledge, 
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institutional policies, finance and market. By highlighting the plight of the vulnerable, Borlaug 
pointed to the inherently political nature of the global to local food system. Agriculture unlike any 
other sectors is politically dynamic and uneven, yet agriculture has also inspired many strong 
peasantry movements like La Via Campesina and Food Sovereignty. These grassroots movements, 
although from different parts of the world, comprehend agricultural landscapes as ‘multi-functional’ 
spaces - different local and national realities are important to food production, improving rural 
livelihoods and protecting healthy ecosystems (Hart 2016). Against this background, my research 
aimed to understand why and how CSA discourse can benefit by widening the scope of debate by 
integrating the unique vulnerabilities, practices and institutional strategies of smallholder farmers in 
Southeast Asia and established three questions that directed the overall research.  
Research Question1: How does climate change affect smallholder mixed-farm crop farms in 
Philippines and Timor-Leste? 
Fundamentally, this research argued that changing seasonality and climate variability is one of the 
impacts of climate change faced by smallholder farmers in developing countries. Indeed, this may 
already be the case for Southeast Asian countries like Philippines and Timor-Leste. Climate change 
is already affecting crop yields and livelihoods of smallholder farmers in the two cases. Temperature 
and precipitation extremes are having negative impacts on the nutritional quality and crops yields. 
An important characteristic that concerns vulnerability of mixed-farms is that the (sub) national 
response to increasing exposure and sensitivity to climate-related hazards has not kept-up with the 
local priorities and realities of smallholder farmers. The fast pace of global climate change in the two 
cases and the resulting disproportionate impacts on the poor has fuelled a sense of moral urgency to 
take action. National climate policies have too often been ill-informed by risk assessments. They have 
weakly accounted for the unique vulnerabilities of the most marginalised farmers, or used a ‘one size 
fits all’ approach that is common to many strains of donor funded projects. As a consequence, civil 
society climate justice movements in the two countries share a continued tone of scepticism. It also 
means that as agriculture responds to a changing climate, CSA programs should evolve over time to 
respond to changing political ecology dimensions such as gender roles, migration patterns, knowledge 
gaps and government/NGO institutional responses.   
Based on the case study findings, the research concludes that climate vulnerability in rural mixed 
farm landscapes and conflict-prone areas are heterogeneous and interconnected. Stresses such as 
drought, floods, insect infestations and typhoons are the major climatic stresses responsible for 
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economic and non-economic losses to smallholder farmer livelihoods in rural Philippines and Timor-
Leste. Climatic stresses intersect and combine with socioeconomic factors such as ethnic conflicts, 
migration and displacement and weak incentive structures causing incremental losses and damages 
to agriculture and livelihoods. Findings in this research confirm that multiple shocks and stresses and 
interconnected social factors can enhance vulnerability to climate change. Gender relations, migration 
and conflicts inherent in vulnerable farming communities co-produce multi-directional climate 
change and disaster risks, as well as result in losses and damages.  
Research Question 2: What practices exist or are now being adopted to facilitate climate-smart 
agriculture? 
Livelihoods of smallholder farmers in the Philippines and Timor-Leste are largely dependent on rain-
fed agriculture owing to a complex geography and spatial topography of rural landscapes. Over 40 
unique climate-smart practices across five broad categories (crop and livestock management, soil and 
water management, restoring degraded lands, waste management and market technology) were 
investigated in the case study communities, each with a unique agrarian livelihood profile. Despite 
the correspondingly large array of possible M&A measures that smallholder farmers and civil society 
organisations are implementing in the case study areas, local testimonies point out, that smallholder 
farmers often do not have the capacity and neither the economic resources to address climate risks to 
agricultural production. The merits of ‘climate-smart’ practices cannot be evaluated solely on the 
effectiveness of M&A as many of the on-farm and off-farm measures outlined in the research 
contribute to developing CSA capacity. Yet practices that improve livelihood strategies by reducing 
vulnerability to hazards induced by climate change have the most potential for stakeholder buy-in 
and replication. Crop management stands out as the most promising practice that have multiple 
benefits and can improve farm productivity, and diversify crop, livestock and income choices for 
smallholder farmers. Access to market and technology stands out as the main challenge to CSA.  
The research concludes that ‘on-farm’ CSA practices with the greatest climate resilience are those 
with livelihood benefits, highly diversified, specific to women’s unique vulnerabilities and inter-
linked to ‘off-farm’ institutional measures such as access to finance, technology, social networks and 
market. CSA in rural farming communities are knowledge intensive and their uptake is strongly 
influenced by livelihood outcomes of smallholder farmers. Linking CSA to improved income, food 
security and diversified livelihoods would be mutually beneficial to the overall resiliency of agrarian 
livelihoods. Optimal mixes of income-generating on-farm practices and off-farm technology/market 
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options can generate capital for reinvestment, consumption, coping with uncertainties and responding 
to new opportunities. Portfolio mix of CSA practices can be implemented at various scales (farm, 
landscapes, and food systems) and incorporate different combinations of M&A and food security 
practices and technologies.  
 Research Question 3: How are local institutional strategies and programs influencing and 
facilitating response to climate change in the agriculture sector? 
Empirical findings from the Philippines and Timor-Leste cases suggest that CSA has been important 
in driving the integration of adaptation, mitigation, food security, livelihoods and disaster risk 
reduction measures at the local level. However, the definition, validity of smart-practices, 
measurement of success and the purposes for CSA approach remains divided. This research found 
that adaptation in the agriculture sector, when compared to mitigation, is a key priority for developing 
countries, which limits the depth of focus and outcomes envisaged from the theoretical CSA 
discourse. CSA has very diverse iterations and practiced differently at community, national and 
international levels, and who defines CSA or determines ‘triple-win’ determines the success of 
‘smart-practices’. Fixed notions of ‘community’ should not be assumed when CSA interventions are 
planned under ‘community-based’ climate change and agriculture livelihood programs. At the 
national level, hierarchical organisational structures though important to providing a direction to 
climate change policies, aren’t always successful when it comes to driving the integration of M&A 
at the local level - M&A fall under different responsibilities of government line ministries and 
agencies for environment, agriculture and economic development.  
Though the geo-economic framings of the CSA and in-depth case study institutional analysis, the 
research concludes that hegemonic market powers and institutional decisions continue to favour large 
agri-food systems rather than support practices of smallholder farmers. The current framing of CSA 
gives no new policy direction unless it grounds itself in smallholder and civil society context. 
Vulnerabilities among the most marginalised smallholder farmers at local and global level will 
amplify should ‘climate-smart’ policies sidestep issues related to smallholder farmer rights and 
equitable distribution of agricultural resources and power relations. Global policies need to 
adequately account for the flexibility needed in the CSA approach and the socioeconomic issues 
confronting smallholder farmers, particularly the very poor, marginalised groups (women, indigenous 
communities) and the resource-poor living in climate vulnerable regions. Empirical evidence in this 
research suggests that local technology and knowledge innovations are already happening across rural 
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farms, and they need to be reinforced in global scientific agenda. Knowledge co-production and 
transformative CSA agenda should aim to empower the most vulnerable and farmer networks rather 
than reinvesting in elite governance structures. Conventional top-down and scientific-led research 
should be more conducive to decentralised, ethical agendas and practices of non-experts and 
community-based organisations. Such would require re-thinking existing patterns of governance and 
knowledge production by directly involving community-based organisations, civil society and actors 
beyond elite ‘consortia’ and networks in pursuit of ‘climate-smart’ models.  
9.3.Research contribution 
One aspect of this research’s conclusion is the contributions on a number of fronts (theory, 
methodology and practice). The research findings that emerged from this study were used in the 
following five ways:   
a. Contribution to theory building: This research studied the integration of M&A and food 
security vis-à-vis CSA. Empirical cases helped in the scientific clarity on potential synergies, 
conflicts and co-benefits over different scales, but are also inherently part of the larger 
discourse on political ecology of CSA, especially how socioeconomic, political and 
institutional factors continue to marginalise smallholder framers. Theoretical frameworks and 
approaches to CSA were tested using cross-sectorial and multidisciplinary perspectives to 
further the knowledge on non-economic loss and damage, marginalisation, gendered 
vulnerability as well as synergistic practices and co-benefits of CSA. Scholarly contributions 
were made through peer-reviewed publications, such as the UNEP Global Environmental 
Outlook-6 Regional Asia-Pacific assessment report (as Lead Author/Regional Expert) and 
presentations at national and international conferences.  
b. Empirical evidence on CSA: There is limited evidence of integration of M&A in the 
agriculture sector, as well as implementation of CSA. This research provided local-level 
empirical studies from smallholder farms that are required to understand the complexities of 
CSA and determine the optimal mix of M&A practices and institutional structures for 
smallholder farmers. Local level information on M&A inter-relationships helped in refining 
existing Oxfam and ASEAN advocacy on smallholder agriculture and livelihoods, monitoring 
and assessment of programs and to incorporate political issues into climate change strategies.   
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c. Local knowledge and capacity building: The research has benefited local stakeholders in 
Philippines and Timor-Leste by providing sufficient technical guidance to civil society and 
CBOs on low regret options and best practices to facilitate CSA. This was done by outlining: 
what strategies are useful in community-based programs, how they are developing local 
solutions and what techniques and ideas are needed to manage environmental change. In doing 
so, the research attempted to document the human face of climate change in the Philippines 
and Timor-Leste and how aid from developed countries like Australia is supporting 
smallholder farmers adapt to and mitigate climate change.  
d. Institutional coordination: The research developed strong partnerships with CBOs in remote 
and vulnerable locations of Philippines and Timor-Leste. It captured the experiences of 
women and men who are facilitating and leading climate solutions in an important yet climate 
sensitive economic sector. At the policy and institutional level, experiences emerging from 
the two case studies were used: i.) to promote negotiation of agriculture in the UNFCCC by 
collaborative research partnership with the ASEAN Climate Resilience Network (ASEAN-
CRN); and ii.) consulting on local monitoring of resilience with the Swiss NGO DRR platform 
members (December 2015-April 2016). The ASEAN-CRN partnership resulted in for the first 
time, the heads of agriculture and environment ministries from the Southeast Asia, promoting 
a common position on agriculture at the UNFCCC COP22 in Marrakech (7-14 November 
2016)10.  
e. Policy linkages: With increasing challenges of the agriculture sector, technical and policy 
guidance on synergies, conflicts and co-benefits could catalyse mainstreaming of CSA within 
climate change and development policies. Partnership with the ASEAN Secretariat and 
UNFAO ensured that sufficient guidance was provided to heads of agriculture and 
environment ministries at regional, national and sub-national levels (e.g. In Philippines the 
National Adaptation Plans, Nationally Appropriate Mitigation Actions and Local Government 
Climate Change and Disaster Risk Reduction Plans) on smallholder experiences options. 
Similarly, participation at and presentation to the UNFCCC SBSTA Meeting, Bonn, Germany 
(June, 2016) ensured that smallholder efforts documented in the research were recognised in 
                                                 
10 Media release on ASEAN heads promoting a common position on agriculture at the UNFCCC COP22 can be found at 
this link.  
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the UNFCCC policy processes. Finally, research collaboration with United Nations 
University Resilience Academy resulted in publication of a policy brief that provided 
recommendations on loss and damage and livelihood resilience to the Executive Committee 
of the Warsaw International Mechanism for its 5-year work plan at the UNFCCC COP 22 (see 
van der Geest et al. 2016).  
9.4.Research limitations  
In order to conduct and complete this study in a meaningful and manageable way with the available 
funds, time and resources, some limitations have been identified, especially in methodology. A 
summary of key research limitations is summarised in Table 9-1. Specific limitations in systematic 
literature review were discussed in Chapter 3. Overall three major limitations are specific to the 
qualitative nature of the research. First, I was restricted with my data collection to three districts and 
five municipalities in Mindanao, Philippines, and two districts in Timor-Leste limiting the 
universality and generality of research findings. The sample sizes may fail to represent the actual 
scenario of the two countries as farmers develop their livelihood strategies according to their changing 
environment. This, however, is not a large concern, as my research is intentionally localised, and aims 
to generate country/region specific knowledge and response mechanisms of increasing value in the 
climate change and international development literature. Second, I was located in Philippines for 
about two months and in Timor-Leste for one months to collect data. This is not a large amount of 
time for research looking at different temporal and spatial scales of climate action (mitigation short-
term and adaptation long-term). This is mitigated by the fact that I had established relationships with 
the case study organisations and CBA programs through attachment at Oxfam and ASEAN 
Secretariat, and I was involved in partnerships with key informants under the Australian Aid funded 
community-based climate change action programs.  
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Table 9-1. Limitations to different research components  
Research 
Component  
Limitations to interpretation of findings  
Funding and time  Constrained funding and time restricted the scope for data collection to the 
Philippines and Timor-Leste community-based programs sites.  
Sample type The research focused on community sites under two community-based adapation 
programs, where focus was on adaptation, resilient livelihoods and food security 
(with some renewable energyactivities). The programs were not designed 
exclusively for reducing GHGs thus emissions reduction data was not collected.  
Sample number  While over 150 stakeholders were consulted, there were few respondents from 
the private sector that may have limited analysis from this group and the 
confidence of results related to market and trade issues.  
Sampling location and 
population 
Research sites and sampling locations were specific to rural mixed farm 
agriculture and conducted in a high risk conflict location (i.e. Mindanao, 
Philippines) and a politically fragile state (Timor-Leste). These specific 
locations may limit the applicability of the findings to other populations and 
community-based programs.    
Data collection 
instruments  
Ethnographic and qualitative tools were designed to elicit qualitative data and 
the research was not designed to specifically look at quantitative variables (e.g. 
amount of carbon sequestration, cost of organic produce).  
Analysis methods and 
theory triangulation 
Analytical framework and method had a specific focus on the influence of non-
climatic pressures on agricultural livelihoods which could bias results due to 
research assumptions related to political ecology factors.  
Researcher 
‘positionality’  
The researcher was a male climate scientist, with a background in vulnerability 
and adaptation, and required collaboration with local NGOs in field for language 
translation. This could bias findings (e.g. gender specific issues).  
 
Third, my research study was undertaken during the final negotiations of the post-2015 development 
agenda (e.g. The Paris Agreement on Climate Change, Sustainable Development Goals and Sendai 
Framework for Disaster Risk Reduction 2015-2030). In such a fast paced policy environment, it was 
difficult to keep pace and accomplish a balance between international and national science and policy 
developments. It is likely that some of the research gaps would have been addressed and research 
findings would appear to be less novel than initially anticipated. More so, CSA has seen limited 
methodological and practical application within smallholder agricultural settings in the two countries 
and the scientific discourse on the approach is under intense scrutiny. Limited applications provided 
me with limited empirical and baseline data upon which to develop new theorisations. Therefore, the 
approach to this research was to apply the evolving knowledge to ‘real-world’ program interventions 
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(and vice-versa) on CSA practices and relate them to processes evolving under the ASEAN and 
UNFCCC. 
Finally, although my research identifies good practices, co-benefits and interactions between different 
CSA strategies, application of synergies will not be possible under all climate and socioeconomic 
scenarios, and across other production sectors (Rosenzweig and Tubiello 2007). My research study 
therefore was a learning process for informing concurrent, strategic recommendations of the IPCC 
(2014a) on climate-resilient pathways, and in particular helps shape knowledge system for integration 
of M&A, and CSA (Huq 2015). A learning approach to my research enabled me to participate as an 
investigator/learner in the case studies rather than as an ‘expert’ through engaged and collaborative 
methodological working arrangements with civil society organisations  
9.5.Future research direction 
Research is on-going on theoretical, methodological and empirical evidence to CSA and more broadly 
integrated climate change strategies in the agriculture sector within public and private institutions and 
among donor agencies. However, much more targeted research is needed to establish the multi-
dimensional basis of CSA discourse. Based on this research, the framework illustrated in Figure 9-1 
is proposed for directing scientific and research investment to up-scaling CSA, supporting five 
strategic key areas of CSA.  
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Figure 9-2. Framework to direct research and investment on CSA.  
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Future investment in CSA should be evidence-based, yet flexible enough to direct climate change 
and agriculture investments to assist smallholder farmers. Based on Figure 9-1, the following six 
specific areas for further investigation are recommended in support of a multi-disciplinary CSA 
research agenda: 
a. Climate variability and change: New models are needed to link climate and agriculture 
impacts at the local level, particularly seasonality and changes to mixed farms. This should 
include understanding the direct and indirect impacts of climate change on food security, 
including links to the political factors. While crop models have helped improve projections of 
regional climate change effects on food security, crop models (e.g. Decision Support System 
for Agrotechnology Transfer or DSSAT suite of crop models) need to be combined with 
planning and budgeting processes of local governments to assist with extension support 
services to smallholder farmers to respond to climate variability and change. There is a 
potential for localised climate risk assessments in the case study sites to be used together with 
climate models and DSSAT crop models to determine the impact of climate change on crop 
yields. 
b. Private sector and value chain linkages: There is a need to investigate private sector linkages 
to smallholder farms in fragile, conflict-prone areas, and specifically how sustainable value 
chains can be designed to increase agricultural productivity. The scope of such a research 
should include: how to establish sustainable value chains, what are the links between farmers 
and private sector, what technical assistance, tax incentives and risk management systems 
should be established.  
c. Empirical cases from developed countries: Current scientific agenda on CSA has focused on 
developing countries. Climate change effects on agriculture will have negative consequences 
for food security, in both developed and developing countries. There is a need to investigate 
CSA approaches in developed countries looking at risk management strategies for increasing 
crop yields and food prices, and effects on food processing, storage, transportation, and 
retailing.  
d. Economic modelling: To support farmer decision-making and financing for CSA, there is a 
need to economically scrutinise CSA options using cost-benefit analysis. Research should 
specifically look at linking local risk assessments, trade-offs between M&A and food 
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production, and how economic decisions can help create optimal mix of investment choices 
on CSA. Work in this area has progressed under the CGIAR Research Program on Climate 
Change, Agriculture and Food Security (CCAFS).   
e. Multi-disciplinary research agendas: Scientific research should recognise and ensure the 
important role of CBOs, and ensure mainstreaming of lessons from programs. Ideally 
stakeholder-driven research and practice, including involvement of farmers, village officials, 
CSOs, CBOs, local government officials, private sector representatives, and researchers from 
the national level should be the focus of climate-smart interventions.  
f. Performance characteristics of CSA projects: Scientific agreement on a core set of criteria for 
what could be identified as climate-smart and recognised internationally. The criteria should 
include safeguards in contributing to enhancing climate resilience, recognition of the rights of 
smallholders and addressing drivers of vulnerability for example land tenure.  
9.6.Future scientific research agenda  
The research found that national level stakeholders perceive that elite CSA knowledge networks and 
scientists (at the global level) champion local smallholder farmer concerns to attract political interests 
and financial gains. Knowledge hubs and members of the GACSA and affiliated international 
research organisations coordinate the interests of powerfully elite donors, private foundations and 
organisations that fund and prioritise CSA research agenda. Similarly, they work and connect with 
farmers and national agricultural research and innovation centres that are members of the global 
consortiums or affiliated networks. Partners of the CGIAR consortium also hold a vast majority of 
knowledge on genetic resources for agriculture (see CCAFS 2016). 
The Timor-Leste case demonstrated that multi-scalar networks and north-south governance 
arrangements influence knowledge co-production, resource distribution and political ideologies of 
CSA. Correspondingly, knowledge networks under the GACSA and membership is not entirely open 
to non-scientists and practitioners that can better inform CSA decisions based on local farmer 
priorities. Transparency of these policy spaces is a key concern amongst environmentalists and civil 
society organisations. The governance and knowledge co-production of CSA is underpinned by scalar 
relations, networks of power and affiliation of institutions framed by western ideologies of science 
and technology. Trans-scalar networks of CSA affiliation determine the interpretations of climate-
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smart practices, how climate finance is directed in the agriculture sector and what research is 
communicated to policy makers in developing countries. 
The research via the illustration of Philippines climate-resiliency field schools found that polycentric 
governance arrangements and diverse financing modalities can resolve the dichotomy of M&A 
policies in the agriculture sector. Funding agencies should coordinate M&A agendas in the agriculture 
sector and agriculture ministries should be included in the (inter) national climate change policy 
negotiations. Thus, the integration of climate change in agriculture could benefit from polycentric 
approaches (Cole 2015) that allows for contextualization, experimentation, innovation and promote 
diffusion of smart practices from community-based organisations from local to the state levels. 
Polycentric arrangements within countries could help integrate contextually relevant climate change 
knowledge, which is a critical gap in the national policies and international climate policy 
negotiations (Cole 2015). This research recommends that international agencies and governments 
promote greater coherence and integration between climate change and agriculture development 
planning frameworks, policies and budgeting processes by incorporating results emerging from local 
risk assessments led by civil society organisations and local governments. 
New programs and policies are being designed at the local, national and international levels to tackle 
climate change challenges in the agriculture sector. These are helpful initiatives, but more holistic 
and interdisciplinary approaches are needed. Approaches to CSA need to better incorporate 
smallholder farmer realities and socio-political challenges (both place-based and people-centered). 
To sum future direction of research and implementation, first, to be effective, institutions need to 
decrease fragmented responses to M&A in agriculture sector. Second, greater social inclusion is vital 
and this includes participatory approaches to program design and equitable access to knowledge 
technology, markets, institutional resources, finance for women and men farmers. Third, rural 
agrarian communities need co-operative governance whereby smallholder farmers can influence 
decision-making through legitimate involvement and contribution. A greater focus on these 
recommendations might bring CSA a little closer to addressing the needs of vulnerable communities. 
In conclusion, this research has provided smallholder farmer perspectives to CSA from Southeast 
Asia. Based on extensive field research in the two countries - Timor-Leste and the Philippines – and 
empirical data collected from almost 150 interviews and FGDs, this research found that adaptation 
and food security practices had positive synergies with mitigation to climate change across different 
spatial and institutional scales. It finds that the global discourse on CSA is divided due to different 
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geo-economical and stakeholder narratives and political ideologies. Community-based adaptation 
programs in smallholder mixed-farms have demonstrated ‘smart’ options for agriculture and offer 
best possible institutional arrangements to implement CSA. The research also identified five 
important characteristics for effective CSA practices: institutional factors, knowledge, technology, 
finance and market. Finally, the research recommends that scientists and policy makers, cognisant of 
research findings, embed CSA governance, land tenure, planning, empowerment and leadership in 
the socioeconomic realities of smallholder farmers for better impact. Such will help distinguish CSA 
as a transformational agenda for the marginalised and vulnerable smallholder farmers.    
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Supplementary Information  
Appendix 1. Analysis of main features of selected assessment tools and indicators.  
 
Climate Change 
Monitoring 
Tool 
Framework/Tool 
objective 
Link to 
Smallholder 
Agriculture  
Methodological 
Approaches  
Description of selected Indicators and/or characteristics used  References  
Adaptation Mitigation Food 
Production/ 
Livelihood    
Governance  
Participatory 
Capacity and 
Vulnerability 
Analysis 
The tool offers a 
practical, five step 
process for 
identifying disaster 
risk reduction and 
climate change 
adaptation 
interventions to 
better manage 
climate risks.  
Risk assessment 
of livelihood 
options   
Community and 
stakeholder 
consultations, Key 
informant/group 
interviews, 
background research; 
combine science-
based information &  
insights with local 
knowledge 
Hazards and stresses 
that present the highest 
risk to the community 
Indirect reference to 
activities reducing 
emissions of 
greenhouse gases 
Alternative 
livelihood 
opportunities 
 
Organisations, 
policies or 
processes that 
could strengthen 
livelihoods 
security and 
diversification 
 
Oxfam 
2012d 
Climate Smart 
Agriculture 
Rapid Appraisal 
(CSA-RA): A 
Prioritization 
Tool for 
Outscaling 
Assesses key 
barriers and 
opportunities to 
CSA adoption 
across 
landscapes by 
collecting gender-
disaggregated data 
 
Climate 
variability, 
resource and 
labour allocation, 
CSA practices, 
agronomic, and 
land management 
practices, 
demonstration 
plots 
Workshops, expert 
interviews, 
household/farmer 
interviews, and farm 
transect walks 
Coping strategies that 
improve climate 
variability, market 
access, input 
availability, access to 
credit, land access and 
seed supply 
Land use and 
management 
practices  and crop-
livestock interactions 
(e.g. inorganic 
fertilizer use, 
compost, farmyard 
manure) 
Agricultural 
income (farm 
and non-farm 
employment), 
issues faced in 
food 
security 
Women’s role in 
decision making 
in local 
institutions 
Mwongera et 
al., 2014 
IPCC Guidelines 
for National 
Greenhouse Gas 
Inventories, 
Volume 4: 
Agriculture, 
Forestry 
and Other Land 
Use 
Estimation and 
reporting of 
greenhouse gas 
emissions and 
removals 
estimating  
from land use and 
land-use 
conversions 
Crop land covers 
arable and tillable 
land, rice fields, 
and agroforestry 
systems ( 
vegetation 
structure is not 
forest land 
category) 
Expert based and uses 
different emissions 
factors to compile 
greenhouse gas 
inventory 
Makes no distinction between M&A practices. 
Tool to estimate  biomass carbon, soil carbon; 
methane emissions from rice; emissions from 
biomass burning; management practices  
 
Cultivation of 
perennial tree 
crops; different 
cropping 
systems; 
productivity 
management   
 
None  IPCC 2006 
MOSAICC (for 
Modelling 
System for 
Agricultural 
Impacts of 
Climate Change 
An integrated 
package  
of models for 
assessing the 
impact of climate 
change  
on agriculture, 
including the 
variations in crop 
yields  
and their effect on 
national economies 
assessing climate 
change at  
the local level 
particularly  
vulnerability  
analysis and 
monitoring the 
impact of climate 
change  
on water 
resources, crops 
and food security  
 
Expert-based low  
resolution projections 
model which allows 
users to communicate 
through web 
interfaces 
crop yields under future 
climate projections, 
water availability for 
irrigation,  
None Crop yield 
projections, 
production, 
consumption and 
exchange 
Current state of 
economy, supply 
to domestic 
markets, home 
consumption, 
export,  labour,  
government  
spending  and  
transfers 
FAO 2015a 
ICEM Climate 
Change and 
Adaptation and 
Mitigation  
Methodology 
(CAM) 
A flexible and 
integrated  
approach to 
adaptation and  
mitigation 
planning for 
projects across 
different levels  
Not directly 
targeted however 
emphasises local 
community 
vulnerability 
assessment and 
adaptation  
Promotion of 
international    best 
practice used in other  
assessment  
methodologies  using 
guiding principles on 
M&A 
Response to 
temperature 
change, tolerance of 
drought conditions, 
degree of connectivity 
and 
diversity and size of 
habitats 
Emissions sources 
and trends, potential 
GHG reductions; 
energy  
consumption, 
conversion and 
production   
Income level, 
access to 
government 
support, 
mobility, health 
Technologies, 
social networks, 
insurance, 
policies, 
structures, 
technical staff and 
budgets, skills and 
knowledge 
Carew-Reid 
et al. 2011 
Climate 
Vulnerability 
and Capacity 
Analysis 
(CVCA) 
Handbook and 
CBA Framework  
CBA Framework 
presents a range of 
enabling 
factors which must 
be in place at 
different levels in 
order for effective 
community-based 
adaptation to take 
place 
Promotion of 
climate-resilient 
livelihoods 
strategies 
Focus Group 
Discussions, Hazard 
Mapping, seasonal 
calendar, 
Vulnerability Matrix, 
Venn Diagrams   
People are generating 
and using 
climate information for 
planning 
 
People are managing 
risk by 
planning for and 
investing in the 
future 
None Households are 
employing 
climate resilient 
agricultural 
practices; 
Households have 
diversified 
livelihoods, 
including non-
agricultural 
strategies 
Government is 
monitoring, 
analyzing and 
disseminating 
current 
and future climate 
information 
related to 
livelihoods; 
Climate change is 
integrated into 
relevant sectoral 
policies 
- Climate change 
is integrated into 
poverty reduction 
strategy and/or 
other development 
policies;  
 
CARE 2009 
Ex-Ante Carbon 
Balance Tool 
(EX-ACT 
Provides  
ex-ante 
 estimates of  
the  impact  of  
activities  in  the  
agriculture 
(including  
livestock),  
forestry,  and  
other  land  use 
sectors  GHG  and  
carbon  
sequestration 
Land use changes 
scenarios linked 
to farming 
activities 
Workshop, focal 
group discussions, 
interviews  
Conservation 
agriculture practices 
 
Number of 
improved 
agronomic 
practices 
GHG Reductions 
using carbon 
Balance per food 
production activity (t 
CO2
eq) 
 
% area (Ha) of land 
use and land use 
changes 
 
Carbon balance in 
gross fluxes of GHG 
emissions (t CO2-
eq) 
% of farms 
transformed into 
agricultural crops 
None  Jönsson 
2012 
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Appendix 2. General information on case study sites (published as supplementary data in Chandra et al. 2017a) 
Criteria/  
Research site 
The Philippines  Timor-Leste  
Agusan del Sur Sultan Kudarat North Cotabato Viqueque  Oecusse 
Butuan  Esperanza Bagumbayan Alamada Lanuza Lacluta Oesilo 
Researcher access Yes Conflict zone Conflict zone Conflict zone Conflict zone Yes Yes 
Temporal Geography  delta, watershed mid upland upland upland and 
coastal 
upland upland and coastal 
Climate exposure  floods, typhoons, 
droughts 
drought and 
flash floods 
drought, 
landslide, crop 
infestations 
typhoons, El 
Nino-induced 
drought 
floods, sea-level 
rise 
landslides, 
floods, 
increased pest 
infestations 
landslides, food 
insecurity, infertile 
soil, floods, pest 
infestation 
Type of farming  mixed - rice, 
corn, vegetables  
mixed – rice, 
corn, 
vegetables  
mixed - rice, 
corn, coffee, 
banana, and 
pineapple 
mixed - corn, 
rice, bananas, 
coffee, and 
rubber. 
mixed – rice, 
root crops 
mixed- bananas, 
cassava, sago, 
vegetables and 
taro 
mixed- vegetables, 
palm, fruits, maize, 
rice, cassava, 
bananas and 
peanuts, coffee 
Area (km²) 816.62 324.29  672.06 787.5 340.11 1880 731.97 
Total Population - 
census 2010 (in 
thousands) 
309.7 63.21 63.7 56.8 59.98 70.04 64.03 
NGO Partner AADC RDISK SIMCARRD COM PBPF CRS Oxfam  
# of  villages 86 19 19 17 40 18 35 
Average temperature  26.8 °C 25.9 °C 26.8°C 26.6°C 26.9°C 26.3°C 24.2°C 
Poverty Incidence (%)a 18.1 52.9 47.6 54.3 33.1 61 44 
a Less than 1 US$ per person/day 
Data Sources: (NSA 2010, 2011; PSA 2012a, 2012b) 
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Appendix 3. Focus group discussion and interview questions according to stakeholder groups 
Stakeholder 
group 
Interview Questions 
Vulnerability of the 
Agriculture Sector  
Climate-Smart Agricultural 
Practices  
Governance and Enabling 
Environment  
F
a
rm
er
s 
(F
G
D
 a
n
d
 i
n
te
rv
ie
w
) What are the overall threats/risks 
to your livelihoods?  
[NB: Researcher checked where 
climate/extremes features in 
informant answers] 
 
Have you noticed any long-term 
shifts in the temperature and 
rainfall on your farm(s)? If so, 
what have these shifts been? 
 
What are the climatic risks to your 
farms that concern you the most?  
 
How would you describe the 
impacts of droughts and other 
severe weather events on your 
farms? In what ways, if any, does 
this impact livelihood?  
 
Are there differences in how 
female and male farmers plant or 
work on their farm? If there is not 
a difference in planning/working 
styles, did there used to be 5, 10, 
15 years ago?  
 
 
 
Characteristic of farms: 
 
 Size of your farm  
 Key principal crops (for subsistence 
and sale)  
 Number of farm plots 
 Type of farming system 
 Tenure Type 
 Number of livestock (poultry and 
other animals) on your farm 
  Average yield in a normal year 
(kg/ha) 
 
What practices have you been 
implementing (to address climate impacts 
on your farms? Can you provide examples, 
if any, how the practices have? 
[NB: Researcher checks who they’ve been 
working with (or if they have undertaken 
these initiatives on their own.] 
 
 Reduced impacts such as droughts, or 
weather-induced impacts (i.e. 
‘adaptation’). Were these practices 
effective and successful? Why, or 
why not? Did you experience any 
positive or negative flow-on impacts 
(especially related to ‘mitigation’ or 
‘food security’)?   
 Contributed to restoration of forests, 
and enhanced carbon storage in 
agricultural soils and biomass (i.e. 
‘mitigation’). Were these practices 
effective and successful? Why or why 
not? Did you experience any positive 
or negative flow-on impacts 
(especially related to ‘adaptation’ or 
‘food security’)?   
 Improved food production and 
livelihood (i.e. ‘food security’). Were 
these practices effective and 
successful? Why or why not? Did you 
experience any positive or negative 
flow-on impacts (especially related to 
‘adaptation’ or ‘mitigation’)?   
 
What were the challenges in implementing 
climate-smart practices? Was there any 
compromise of livelihoods as a result of 
adjusted practices?  
From a farming or farm level 
perspective, what are the key 
barriers/challenges and 
constraints to the 
implementation of new 
technologies and management 
options to address long term and 
short-term climate risks?  
 
 
What policy measures work? 
What doesn’t work? Why? 
Ideally, what needs to happen to 
be able to deal with these kinds 
of severe climatic impacts on 
farms?  
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Stakeholder 
group 
Interview Questions 
Vulnerability of the 
Agriculture Sector  
Climate-Smart Agricultural 
Practices  
Governance and Enabling 
Environment  
N
G
O
/C
o
m
m
u
n
it
y
-b
a
se
d
 O
rg
a
n
is
a
ti
o
n
s 
(I
n
te
rv
ie
w
) Does your organisation have 
evidence or information relating to 
climate impacts and livelihood 
vulnerability of farming 
communities? If so, what does this 
evidence show? 
 
How do climate hazards impact: 
 
 Small-holder producers 
 Local traders  
 Local processors  
 Local consumers 
 Trade and transport of 
mixed farm products  
 Industrial Processors  
 Local Market 
 Regional/International 
Market 
 
What does your organisation 
consider to be the major climatic 
risks in the communities where 
you work?  
 
Are there differences in how 
female and male farmers plant or 
work on their farm? If there is not 
a difference in planning/working 
styles, did there used to be 5, 10, 
15 years ago?  
 
What practices have you been 
implementing with smallholder 
communities to address climate impacts 
on their farms? Can you provide examples 
how practices have: 
 
 Reduced impacts such as droughts, or 
weather-induced impacts (i.e. 
‘adaptation’). Were these practices 
effective and successful? Why, or 
why not? Did you experience any 
positive or negative flow-on impacts 
(especially related to ‘mitigation’ or 
‘food security’)?   
 Contributed to restoration of forests, 
and enhanced carbon storage in 
agricultural soils and biomass (i.e. 
‘mitigation’). Were these practices 
effective and successful? Why or why 
not? Did you experience any positive 
or negative flow-on impacts 
(especially related to ‘adaptation’ or 
‘food security’)?   
 Improved food production and 
livelihood (i.e. ‘food security’). Were 
these practices effective and 
successful? Why or why not? Did you 
experience any positive or negative 
flow-on impacts (especially related to 
‘adaptation’ or ‘mitigation’)?   
 
Through your organisational programs, 
how are adaptation activities contributing 
to the mitigation of climate change in the 
agriculture sector? And vice versa? How 
are adaptation and mitigation activities 
contributing to food production and 
security? 
 
What initiatives were successful and less 
successful in reducing impacts and 
contributing to reduced carbon emissions? 
What were the challenges?  Was there any 
compromise of livelihoods as a result of 
adjusted practices?  
 
What options are currently available to 
combine both adaptation and mitigation 
options in the agriculture sector?  
What are the main constraints 
for making the necessary 
adjustments to climatic variation 
within and between seasons? 
 
From a farming or farm level 
perspective, what are the key 
barriers/challenges and 
constraints to the 
implementation of new 
technologies and management 
options to reduce GHG 
emissions?  
 
How would you describe the 
policy mechanisms in place or 
needed to address climate 
change challenges? 
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Stakeholder 
group 
Interview Questions 
Vulnerability of the 
Agriculture Sector  
Climate-Smart Agricultural 
Practices  
Governance and Enabling 
Environment  
G
o
v
er
n
m
en
t 
(M
u
n
ic
ip
a
l 
a
n
d
 N
a
ti
o
n
a
l)
 (
In
te
rv
ie
w
) Does your government office have 
information relating to climate 
impacts and livelihood 
vulnerability of farming 
communities that have been 
supported though your 
programs/initiatives? If so, what 
does this evidence show? 
 
Based on the available 
information, what does your 
organisation consider to be the 
major climatic risks in the 
communities where you work?  
 
Through government initiatives, how are 
adaptation activities contributing to the 
mitigation of climate change in the 
agriculture sector? And vice versa? How 
are adaptation and mitigation activities 
contributing to food production and 
security? 
 
What synergies and conflicts exist 
between adaptation and mitigation 
strategies?  
 
In your view, what are effective climate-
smart practices in the agriculture sector?  
 
What initiatives have been successful and 
less successful in promoting climate-smart 
practices in the agriculture sector? What 
were the challenges? 
How does the government 
address climate change issues in 
the agriculture sector? How, if at 
all, are they mainstreamed 
together? 
 
What are the challenges related 
to the implementation of: 
 
 Mitigation options in the 
agriculture sector? 
 Adaptation options in the 
agriculture sector?  
 Food Security options for 
smallholder farmers 
 
Are there any forms of 
agricultural subsidies available 
to farmers to implement climate 
practices in their farms? 
 
What policies, planning 
measures and incentives can 
contribute to the integration of 
M&A (and upscale CSA)? 
Please provide some examples.  
 
How can agricultural emissions 
be included in the overall GHG 
regulation scheme (e.g. 
incentives and regulation)?  
 
How can government policies 
better incorporate the concerns 
of smallholder farmers, women 
and marginalised groups? 
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Stakeholder 
group 
Interview Questions 
Vulnerability of the 
Agriculture Sector  
Climate-Smart Agricultural 
Practices  
Governance and Enabling 
Environment  
D
o
n
o
rs
, 
U
N
 D
ev
el
o
p
m
en
t 
A
g
en
ci
es
, 
E
x
p
er
ts
 (
In
te
rv
ie
w
) Does your office have information 
relating to climate impacts and 
livelihood vulnerability of farming 
communities that have been 
supported though your 
programs/initiatives? If so, what 
does this evidence show? 
 
Based on the available 
information, what does your 
organisation consider to be the 
major climatic risks in the 
communities where you work?  
 
Through your organisational programs, 
how are adaptation activities contributing 
to the mitigation of climate change in the 
agriculture sector? And vice versa? How 
are adaptation and mitigation activities 
contributing to food production and 
security? 
 
What practices have you been 
implementing with stakeholders to address 
climate impacts in the agriculture sector? 
Can you provide examples how they have: 
 
 Reduced impacts such as droughts, or 
weather-induced impacts (i.e. 
‘adaptation’). Were these practices 
effective and successful? Why, or 
why not? Did you experience any 
positive or negative flow-on impacts 
(especially related to ‘mitigation’ or 
‘food security’)?   
 Contributed to restoration of forests, 
and enhanced carbon storage in 
agricultural soils and biomass (i.e. 
‘mitigation’). Were these practices 
effective and successful? Why or why 
not? Did you experience any positive 
or negative flow-on impacts 
(especially related to ‘adaptation’ or 
‘food security’)?   
 Improved food production and 
livelihood (i.e. ‘food security’). Were 
these practices effective and 
successful? Why or why not? Did you 
experience any positive or negative 
flow-on impacts (especially related to 
‘adaptation’ or ‘mitigation’)?   
 
Based on the above, what characteristics 
do you consider important for inter-related 
adaptation, mitigation and food production 
practices within smallholder farming 
systems? 
 
How are adaptation and 
mitigation strategies being 
mainstreamed (together) within 
the agriculture sector programs 
and funding areas?  
 
What are the key barriers to 
adopting climate-smart practices 
and investments? 
 
How have your organisational 
policies (climate, disaster, 
environment etc.) incorporated 
the concerns of smallholder 
farmers, women and 
marginalised groups?  What can 
be done better to reflect the key 
climate/livelihood concerns of 
these groups? 
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Appendix 5. Chronology of agriculture and climate change developments giving rise to CSA 
Timeframe Key milestones on agriculture and climate change 
Pre1960s Norman Borlaug, the Father of the Green Revolution, undertook research and development of high-
yielding varieties of cereal grains, expansion of irrigation infrastructure, modernisation of agriculture 
management techniques, distribution of hybridized seeds, synthetic fertilizers, and pesticides to 
farmers. 
1961-1968 
The term Green Revolution was coined in 1968 by William Gaud, former director of US Agency for 
International Development to describe what the result of US and philanthropic funding for fertilizer, 
irrigation, improved hybrid seeds. In 1961, the Green Revolution spread to Southeast Asia, with 
Borlaug's dwarf springs wheat strains grown in the fields of the Indian Agricultural Research 
Institute, New Delhi, India. 
1971 
CGIAR was established by FAO, UNDP, World Bank to coordinate international agricultural research 
efforts aimed at reducing poverty and achieving food security in developing countries. 
1972 
The UN Conference on the Human Environment (or the Stockholm Conference) conference was 
convened under United Nations on international environmental issues, and marked a turning point in 
the development of international environmental politics. The Stockholm Declaration raised the issue 
of climate change for the first time, warning governments evaluate the likelihood and magnitude of 
climatic risks, and exchange information climate and agricultural conditions, particularly on soils.  
1974 
The first World Food Conference was held in Rome in 1974 in response to worsening global food 
situation in the early 1970s (e.g. Bengal Famine). The conference promoted a universal declaration of 
hunger and malnutrition within a decade.  
The FAO Committee on World Food Security was established to review and follow-up policies 
concerning world food security and access to food. 
1979 
The First World Climate Conference establishes the foundation for international climate programmes, 
including the World Climate Programme, World Climate Research Programme and Intergovernmental 
Panel on Climate Change. The conference pointed that amongst other causes, changes in land use, 
deforestation had increased the amount of CO2 in the atmosphere by 15%.  
1983 
Brundtland Commission Created and the subsequent Report of the World Commission on Environment 
and Development, Our Common Future was released. The Brundtland Commission Report (1987) 
outlined that food for future needed an application of sustainable development to ensure food security, 
as well as addressing the impacts of global warming. By 1983, a Commission on Genetic Resources 
for Food and Agriculture was established to deal with issues related to plant genetic resources.  
1990 
IPCC’s First Assessment Report provided the first estimates agriculture as a contributing cause of 
increasing GHG, particularly nitrous oxide. The IPCC report also pointed regional constraints on 
agriculture and forestry brought about by climate change.  
1992 
The first Earth Summit - the UN Conference on Environment and Development was held at Rio de 
Janeiro in 1992, and to the formulation of Agenda 21. The UN Framework Convention on Climate 
Change was adopted, representing worldwide agreement that action is needed on climate change. 
Article 4.1 of Agenda 21 discusses the need to prevent GHG emissions from and prepare for adaptation 
through integrated plans in agriculture sector. Chapter 14 of Agenda 21, on promoting sustainable 
agriculture and rural development, called for the strengthening of the FAO Global System on Plant 
Genetic Resources, and its adjustment in line with the outcome of negotiations on the Convention on 
Biological Diversity. In adopting the agreed text of the Convention on Biological Diversity, countries 
adopted Resolution 3 of the Nairobi Final Act to address matters concerning plant genetic resources 
and farmers’ rights within FAO's forum. Agenda 21 tasked the FAO as Task Manager in the land cluster 
1994 The UNFCCC entered into force.  
1995 
The FAO Conference broadened the Commission on Genetic Resources for Food and Agriculture’s 
mandate to cover all components of biodiversity of relevance to food and agriculture. 
1997 
Kyoto Protocol Signed and thirty-seven developed countries and economies in transition commit to 
reducing their emissions by at least 5% below 1990 levels from 2008-2012.  
2000 
The United Nations Millennium Declaration, signed by world leaders in September 2000. The MDGs 
committed the international community to combat poverty, hunger, disease, illiteracy, environmental 
degradation and discrimination against women. FAO committed itself to combatting hunger and 
malnutrition and improving the living standards of people in an environmentally sustainable way. 
2001 
The International Treaty on Plant Genetic Resources for Food and Agriculture was adopted by the 
Thirty-First Session of the Conference of the Food and Agriculture Organisation. The Treaty aimed at 
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recognising the enormous contribution of farmers to the diversity of crops that feed the world, 
establishing a global system to provide farmers, plant breeders and scientists with equitable access to 
plant genetic materials.  
2002 
Johannesburg World Summit on Sustainable Development (Rio+10), produced a follow-up document 
to Agenda 21, the Johannesburg Plan of Implementation. The outcomes of Rio+10 outlined need to 
support sustainable agriculture and rural development to eradicate poverty, integrate energy 
considerations into agriculture, made connection between integrated approaches to increasing food 
production and enhancing food security, and highlighted vulnerability of agriculture ecosystems to 
climate change.  
2005 
Kyoto Protocol entered into force and greenhouse gas reduction targets were committed to countries. 
The protocol mandated Annex 1 countries to promote sustainable forms of agriculture (Article 2.1) and 
adapt measures to mitigate and adapt to climate change in agriculture (Article 10). 
2009 
The Global Research Alliance on Agricultural Greenhouse Gases was launched in December 2009, 
which brought countries together to find ways to grow more food without growing GHGs.  
The Commission on Genetic Resources for Food and Agriculture recognised the need to address 
climate change on genetic resources for food and agriculture. The commission discussed the potential 
roles of these genetic resources in adaptation to and mitigation of climate change and requested FAO 
to conduct a scoping study on climate change and genetic resources.  
2010 
 The World Bank’s World Development Report 2010 coins the term ‘climate-smart’ to describe 
policies that simultaneously enhance development, reduce vulnerability, and finance a transition 
to low-carbon growth.  
 The CGIAR Consortium of International Agricultural Research Centers was established in April 
2010 to coordinate and support the work of the 15 international agricultural research centres 
supported by CGIAR.  
 The first Global Conference on Agriculture, Food Security and Climate Change is held in Hague, 
The Netherlands, 2010.  
 FAO coined the term climate-smart agriculture in a background document prepared for the 2010 
Hague Conference on Food Security, Agriculture and Climate Change. The CSA concept was 
developed with a strong focus on food security, mitigation and adaptation to climate change.  
 The High Level Panel of Experts on Food Security and Nutrition (HLPE) was established in 2010 
as the science-policy interface of the UN Committee on World Food Security (CFS). 
 
2011 
 The 2011 UNEP Green Economy report states that agricultural operations, excluding land use 
changes, produce approximately 13% of anthropogenic global GHG emissions.  
 The FAO Council adopted the Second Global Plan of Action for Plant Genetic Resources for Food 
and Agriculture, as agreed by the Commission. In regard to cross-sectorial matters, the 
Commission established an Ad Hoc Technical Working Group on Access and Benefit-sharing for 
Genetic Resources for Food and Agriculture, which reaffirmed its lead role in the development 
and use of targets and indicators for biodiversity for food and agriculture and agreed on the need 
for a roadmap on climate change and genetic resources for food and agriculture. 
 The Global Science Conference on Climate Smart Agriculture is held in Wageningen. The 
Wageningen Statement called for adequate scientific research, education, extension and 
innovation. Sustainable intensification, integrated scientific approach and climate change 
mitigation were topics of discussion.  
 UNFCCC COP 17 in Durban begun discussions on issues related to agriculture.  
 The CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS) was 
approved in 2011 
2012 
UN Conference on Sustainable Development (Rio+20) makes connection between development and 
climate change adaptation and mitigation. Rio+20 also outlined that agricultural policies too often 
made access to healthy foods and good nutrition harder. Climate change, agriculture and food security 
was poorly connected.  
The second Global Conference on Agriculture, Food Security and Climate Change was held in 
Vietnam, 2012 
2013 
FAO adopted a Programme of Work on Climate Change and Genetic Resources. 
The High Level Panel of Experts on Food Security and Nutrition published a report on investing in 
smallholder agriculture for food security.  
2013-2014 
IPCC’s fifth Assessment report follows reports in 1995, 2001 and 2007. The reports made strong 
statements about the high likelihood of human influence on the global climate and the consequent 
impacts and introduced integrated mitigation and agriculture strategies for agriculture.  
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2014 
 At the Climate Summit, the UN Secretary-General, launched the Global Alliance on CSA to 
coordinate and support the global adoption of CSA.  
 In June 2014, Consultative Meeting of the GACSA was held in Vietnam. A network of 700 CSA 
practitioners was established for knowledge exchange and to coordinate contribution to knowledge 
products. 
 SBSTA 40 under UNFCCC discussed the current state of scientific knowledge on adaptation of 
agriculture, including identification of adaptation measures with respect to the diversity of the 
agricultural systems 
 
2015 
 Global Science Conference on Climate Smart Agriculture was held in France. The conference 
established that CSA was a way to achieve short-and-long-term agricultural development priorities 
in the face of climate change and served as a bridge to other development priorities.  
 SBSTA 42 and 44 discussed scientific and technical work on issues relating to agriculture.  
 The Paris Agreement and COP21 was adopted to address climate change. Explicit  reference  was  
made  to  food  security  and  production,  ending   hunger,  and the  particular  vulnerabilities of 
food production systems to the adverse impacts of climate change. The explicit reference to food 
security in the preamble of the Paris Agreement and the Intended Nationally Determined 
Contributions which prioritised agriculture as a sector for adaptation and mitigation actions, 
provided a foundation for Parties to develop appropriate frameworks to support actions within the 
agricultural sector. 
 The FAO Conference approved Voluntary Guidelines to Support the Integration of Genetic 
Diversity into National Climate Change Adaptation Planning.  
 17 Sustainable Development Goals (SDGs) of the 2030 Agenda for Sustainable Development was 
adopted by world leaders in September 2015. The SDGs has specific goals to end hunger, achieve 
food security and improve nutrition and promote sustainable agriculture. The SDG recognises the 
inter linkages among supporting sustainable agriculture, empowering small farmers, promoting 
gender equality, ending rural poverty, ensuring healthy lifestyles and climate action in agriculture, 
particularly adaptation in developing countries.  
2016 
SBSATA 44 and 45 continued its work on issues relating to agriculture and it took note of the views 
submitted by Parties and observers. SBSTA encourages platforms for sharing knowledge, information 
and experiences can serve as channels for collaboration, capacity building and innovation, and as 
repositories for adaptation options. Food and farming were in the spotlight at the UN climate talks in 
SBSTA 45, Marrakech, however SBSTA differed any plans to establish a dedicated work program for 
how agriculture in the Paris Agreement. 
2017 
 At SBSTA 46, no concrete decisions were reached and Parties agreed to continue discussions at 
the next SBSTA meeting in November 2017. The rift between developed and developing countries 
continued, and countries did not agree on how mitigation will be treated within UNFCCC 
negotiations. 
 G20 Agriculture Ministers' Declaration 2017 agrees on food and water security and fostering 
sustainability, advancing innovation. They committed to the implementation of the Paris 
Agreement and emphasised the need for agriculture and forestry to adapt to climate change and 
also emphasise their role in its mitigation, and provide food security and nutrition for the growing 
global population. 
 
Data 
sources   
 
GSC 2015; De Leon 2016; Elliott 2013; FAO 2017a; FAO 2017b;Friis and Dinesh 2017; G20 2017; 
Gibson 2012; Griffin 1979; IPCC 1990; IPCC 2014a;Meadu et al 2016; Taylor 2017; UN 1972; UN 
2002; UNDESA 2017; UNFCCC 2015b; WB 2009a; WCED 1987; WMO 1979 
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Appendix 6. Summary of the researches and publications included in the Leximencer systematic review (published as supplementary data in Chandra et 
al. 2017b) 
 
Search Criteria  
Geo-economic Group Year of Publication Publication Type 
Global Developed  Developing 
2007-
2010 
2011-
2014 
2015-
2016 
Journal 
Article 
Book Report 
Working 
Paper  
Climate-Smart 
Agriculture 
29 1 31 1 28 31 23 11 9 16 
Agriculture-
adaptation 
3 6 7 2 8 5 10 2 4 1 
Agriculture-
mitigation 
6 4 2 1 9 2 9 1 0 1 
Food Security-
climate change 
12 1 3 3 6 7 11 1 3 0 
Adaptation-
mitigation 
integration 
33 2 34 8 29 33 33 7 14 16 
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Appendix 7. Results of documents included in the Leximencer systematic review grouped according to type and focus (published as supplementary data 
in Chandra et al. 2017b) 
Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Parry et al 2004 Effects of climate change on 
global food production under 
SRES emissions and 
socioeconomic scenarios 
Journal 
Article 
Global 
Environmental 
Change 
Global No Food 
Security 
x     
Klein et al 2005 Integrating mitigation and 
adaptation into climate and 
development policy: three 
research questions 
Journal 
Article 
Environmental 
Science & 
Policy 
Global No Integrated  x     
Borlaug 2007 Sixty-two years of Fighting 
hunger: personal 
recollections 
Journal 
Article 
Euphytica Global No Food Security     
Howden et al 2007 Adapting agriculture to 
climate change 
Journal 
Article 
PNAS Global No Adaptation x     
Lobell and Field 2007 Global scale climate–crop 
yield relationships and the 
impacts of recent warming 
Journal 
Article 
Environmental 
Research 
Letters 
Global No Food Security x     
Smith et al 2007 Policy and technological 
constraints to implementation 
of 
greenhouse gas mitigation 
options in agriculture 
Journal 
Article 
Agriculture, 
Ecosystems and 
Environment 
Global No Mitigation x  x   
Verchot et al 2007 Climate change: linking 
adaptation and mitigation 
through agroforestry 
Journal 
Article 
Mitigation and  
Adaptation 
Strategies for 
Global Change 
Global No Integrated  x     
Wilbanks and 
Sathaye 
2007 Integrating mitigation and 
adaptation as responses to 
climate change: a synthesis 
Journal 
Article 
Mitigation and  
Adaptation 
Strategies for 
Global Change 
Global No Integrated  x  x  x 
Dinar et al 2008 Climate Change and 
Agriculture in Africa: Impact 
Assessment and Adaptation 
Strategies 
Book Earthscan Developing 
Country 
No Adaptation x  x  x 
Ayers, J.M and 
Huq, S 
2009 The Value of Linking 
Mitigation and Adaptation: A 
Case Study 
of Bangladesh 
Journal 
Article 
Environmental 
Management 
Developing 
Country 
Yes Integrated  x     
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Biesbroek et al 2009 The mitigation–adaptation 
dichotomy and the role of 
spatial planning 
Journal 
Article 
Habitat 
International 
Global No Integrated  x     
Duguma et al 2010 A systematic analysis of 
enabling conditions for 
synergy between climate 
change mitigation and 
adaptation measures in 
developing countries 
Journal 
Article 
Environmental 
Science & 
Policy 
Developing 
Country 
No Integrated  x     
Falloon and 
Betts 
2010 Climate impacts on European 
agriculture and water 
management in the context of 
adaptation and mitigation—
The importance of an 
integrated approach 
Journal 
Article 
Science of the 
Total 
Environment 
Developed 
County  
No Integrated  x     
Smith, P and 
Olesen, J.P 
2010 Synergies between the 
mitigation of, and adaptation 
to, climate change in 
agriculture 
Journal 
Article 
Journal of 
Agricultural 
Science 
Global No Integrated  x     
Branca et al. 2011 Climate Smart Agriculture: A 
Synthesis of Empirical 
Evidence of Food Security 
and Mitigation Benefits from 
Improved Cropland 
Management 
Working 
Paper  
FAO Global Yes Mitigation x     
Clements et al 2011 Technologies for Climate 
Change Adaptation– 
Agriculture Sector 
Book UNEP Risø 
Centre 
Global No Adaptation x  x  x 
FAO 2011 Women in Agriculture: 
Closing the gender gap for 
development.  
Report FAO Global No Food Security x x x x x 
Locatelli  2011 Synergies between 
adaptation and mitigation in 
a nutshell 
Book Center for 
International 
Forestry 
Research 
Global No Integrated      
Neufeldt et al 2011 Making climate-smart 
agriculture work for the poor.  
Book ICRAF Developing 
Country 
Yes Integrated  x  x   
Bockel et al 2012 Using Material Abatement 
Cost Curves to Realize the 
Economic Appraisal of 
Climate Smart Agriculture 
Policy Options 
Book FAO Global Yes Integrated   x x x 
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Branca et al. 2012 Identifying Opportunities for 
Climate-Smart Agriculture 
Investments in Africa 
Report FAO & WB Developing 
Country 
Yes Integrated   x x x 
Matocha et al 2012 Integrating Climate Change 
Adaptation and Mitigation 
Through Agroforestry and 
Ecosystem Conservation 
Book Springer Global No Integrated  x  x   
Reay et al 2012 Global agriculture and 
nitrous oxide emissions 
Journal 
Article 
Nature Climate 
Change 
Global No Mitigation x     
Scherr et al 2012 From climate-smart 
agriculture to climate-smart 
landscapes 
Journal 
Article 
Agriculture & 
Food Security 
Developing 
Country 
Yes Integrated  x     
Vermeulen et al 2012 Climate change, agriculture 
and food security: a global 
partnership to link research 
and action for low-income 
agricultural producers and 
consumers 
Journal 
Article 
Current Opinion 
in 
Environmental 
Sustainability 
Global No Food 
Security 
x    x 
Walthall et al 2012 Climate Change and 
Agriculture  in the United 
States: Effects and 
Adaptation 
Report U.S. 
Department of 
Agriculture 
Developed 
County  
No Adaptation x     
Wolfe et al 2012 Climate Change Impacts in 
the United States. Chapter 6: 
Agriculture  
Report New York State 
Energy 
Research and 
Development 
Authority 
Developed 
County  
No Adaptation x     
Beuchelt and 
Badstue 
2013 Gender, nutrition- and 
climate-smart food 
production: Opportunities 
and trade-offs 
Journal 
Article 
Food Security Developing 
Country 
Yes Integrated  x x    
Biggs et al 2013 Agricultural adaptation to 
climate change: observations 
from the Mid-Hills of Nepal 
Journal 
Article 
Climate and 
Development 
Developing 
Country 
No Adaptation x     
Branca et al. 2013 Capturing synergies between 
rural development and 
agricultural mitigation in 
Brazil 
Journal 
Article 
Land Use 
Policy 
Developing 
Country 
No Mitigation x     
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Bryan et al 2013 Can agriculture support 
climate change adaptation,  
greenhouse gas mitigation 
and rural livelihoods? 
insights 
from Kenya 
Journal 
Article 
Climatic 
Change 
Developing 
Country 
No Integrated  x     
FAO 2013 Climate-smart Agriculture 
Source Book 
Book FAO Global Yes Integrated  x     
Gustavo et al 2013 Energy Use and Greenhouse 
Gas Emissions from Crop 
Production Using the Farm 
Energy Analysis Tool 
Journal 
Article 
BioScience Developed 
County  
No Mitigation x     
Leclère et al. 2013 Farm-level Autonomous 
Adaptation of European 
Agricultural Supply to 
Climate Change 
Journal 
Article 
Ecological 
Economics 
Developed 
County  
No Adaptation x     
Neate, P. 2013 Climate-smart agriculture 
success stories from farming 
communities around the 
world 
Report CGIAR-CCAFS 
and  CTA 
Global Yes Integrated   x   
Negra, C.  2013 Agriculture and Climate 
Change in National Green 
Growth Strategies 
Working 
Paper  
CGIAR-CCAFS Global Yes Integrated   x   
Neufeldt et al 2013 Beyond climate-smart 
agriculture: toward safe 
operating spaces for global 
food systems 
Journal 
Article 
Agriculture & 
Food Security 
Global Yes Integrated  x     
Pearce, F. 2013 Climate-smart agriculture 
plans ditched at frustrating 
Warsaw talks 
Journal 
Article 
New Scientist Global Yes Integrated   x   
Wheeler, T and 
von Braun, J 
2013 Climate Change Impacts on 
Global Food Security 
Journal 
Article 
Science Global No Food 
Security 
x     
Anderson, T. 2014 Clever Name, Losing Game? 
How Climate Smart 
Agriculture is sowing 
confusion in the food 
movement 
Book ActionAid 
International 
Global Yes Integrated   x   
Berger and 
Troost 
2014 Agent-based Modelling of 
Climate Adaptation and 
Mitigation Options in 
Agriculture 
Journal 
Article 
Journal of 
Agricultural 
Economics 
Global Yes Mitigation x     
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Bizikova et al. 2014 Climate change adaptation 
planning in agriculture: 
processes, experiences and 
lessons learned from early 
adapters 
Journal 
Article 
Mitigation and  
Adaptation 
Strategies for 
Global Change 
Developed 
County  
No Adaptation x     
Bustamante et al 2014 Co-benefits, trade-offs, 
barriers and policies for 
greenhouse gas mitigation in 
the agriculture, forestry and 
other land use (AFOLU) 
sector 
Journal 
Article 
Global Change 
Biology 
Global No Mitigation x     
Campbell et al 2014 Sustainable intensification: 
What is its role in climate 
smart agriculture 
Journal 
Article 
Current Opinion 
in 
Environmental 
Sustainability 
Global Yes Integrated  x     
CIDSE 2014 ‘Climate-Smart Agriculture’: 
the Emperor’s new clothes 
Report CIDSE Global Yes Food Security  x   
Franks, J.R. 2014 Sustainable intensification: A 
UK perspective 
Journal 
Article 
Food Policy Developed 
County  
No Food 
Security 
x  x   
Gill, G.J. 2014 An Assessment of the Impact 
of Laser-Assisted Precision 
Land Levelling Technology 
as a Component of Climate-
Smart Agriculture in the 
State of Haryana, India 
Report CIMMYT-
CCAFS 
Developing 
Country 
Yes Integrated  x     
Harvey et al. 2014 Climate-Smart Landscapes: 
Opportunities and Challenges 
for 
Integrating Adaptation and 
Mitigation in Tropical 
Agriculture 
Journal 
Article 
Conservation 
Letters, 
Global Yes Integrated  x     
Hatfield et al 2014 Ch. 6: Agriculture. Climate 
Change Impacts in the 
United States: The Third 
National Climate Assessment 
Report U.S. Global 
Change 
Research 
Program 
Developed 
County  
No Adaptation x     
Lipper et al.  2014 Climate-smart agriculture for 
food security 
Journal 
Article 
Nature Climate 
Change 
Global Yes Integrated  x     
Marsala-Bell, S. 2014 Climate Change, Agriculture 
and Gender Dynamics: A 
Report University of 
Florida 
Developing 
Country 
Yes Adaptation x    
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Case Study of Campesinos in 
the Piedras River Watershed 
Mbow et al 2014 Achieving mitigation and 
adaptation to climate change 
through sustainable 
agroforestry practices in 
Africa 
Journal 
Article 
Current Opinion 
in 
Environmental 
Sustainability  
Developing 
Country 
No Integrated  x     
Negra et al 2014 Brazil, Ethiopia, and New 
Zealand lead the way on 
climate-smart agriculture 
Journal 
Article 
Agriculture & 
Food Security 
Global Yes Integrated  x     
Nyasimi et al. 2014 Evidence of impact on 
Climate-smart agriculture in 
Africa 
Book CGIAR-CCAFS Developing 
Country 
Yes Integrated      
O’Brien et al 2014 An evaluation of the effect of 
greenhouse gas accounting 
methods on a marginal 
abatement cost curve for 
Irish agricultural greenhouse 
gas emissions 
Journal 
Article 
Environmental 
Science & 
Policy 
Developed 
County  
No Mitigation x    x 
Peterson, C.A 2014 Local-level appraisal of 
benefits and barriers 
affecting adoption of climate-
smart agricultural practices: 
Curití, Colombia 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x    x 
Peterson, C.A 2014 Local-level appraisal of 
benefits and barriers 
affecting adoption of climate-
smart agricultural practices: 
Ghana 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x    x 
Porter et al. 2014 Food Security and Food 
Production Systems 
Book Cambridge 
University Press 
Global No Food 
Security 
x     
Smith, P 2014 Agricultural greenhouse gas 
mitigation potential globally, 
in Europe and in the UK: 
what have we learnt in the 
last 20 years 
Journal 
Article 
Global Change 
Biology 
Developed 
County  
No Mitigation x     
Steenwerth et al 2014 Climate-smart agriculture 
global research agenda: 
scientific basis for action 
Journal 
Article 
Agriculture & 
Food Security 
Global Yes Integrated      
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Suckall et al 2014 Identifying trade-offs 
between adaptation, 
mitigation and 
development in community 
responses to climate and 
socioeconomic stresses: 
Evidence from Zanzibar, 
Tanzania 
Journal 
Article 
Applied 
Geography 
Developing 
Country 
No Integrated  x  x  x 
Tyagi et al 2014 Institutions and policies to 
scale out climate-smart 
agriculture: South-South 
exchanges 
Report CGIAR-CCAFS Global Yes Integrated   x  x 
Verhagen et al 2014 Climate-smart Agriculture: 
Scientists Perspectives 
Book CIAT Global Yes Integrated   x   
Wang et al 2014 Greenhouse gas mitigation in 
Chinese agriculture: 
Distinguishing technical and 
economic potentials 
Journal 
Article 
Global 
Environmental 
Change 
Developing 
Country 
No Mitigation x     
Wright et al. 2014 Farmers, food and climate 
change: ensuring 
community-based adaptation 
is mainstreamed into 
agricultural programmes 
Journal 
Article 
Climate and 
Development 
Developing 
Country 
No Adaptation x     
Xiong et al 2014 Can climate-smart 
agriculture reverse the recent 
slowing of rice yield growth 
in China 
Journal 
Article 
Agriculture, 
Ecosystems and 
Environment 
Developing 
Country 
Yes Integrated  x     
Zougmoré et al.  2014 Climate-smart soil water and 
nutrient management options 
in semiarid West Africa: a 
review of evidence and 
analysis of stone bunds and 
zaï techniques 
Journal 
Article 
Agriculture & 
Food Security 
Developing 
Country 
Yes Integrated  x     
Aubert et al 2015 Ensuring transparency and 
accountability of the Global 
Alliance for Climate Smart 
Agriculture in the perspective 
of COP21 
Book Institut du 
développement 
durable et des 
relations 
internationales 
(IDDRI) 
Global Yes Integrated   x   
Bernier et al. 2015 Gender and Institutional 
Aspects of Climate-Smart 
Agricultural Practices: 
Evidence from Kenya 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x    
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Brandt 2017 How to target climate-smart 
agriculture? Concept and 
application of the consensus-
driven decision support 
framework “targetCSA 
Journal 
Article 
Agricultural 
Systems 
Developing 
Country 
Yes Integrated  x  x   
CCAFS 2015 Implementing climate-smart 
agriculture for enhanced food 
security and resilience 
Report CCAFS Global Yes Integrated   x  x 
Chesterman, S 
and Neely, C 
(eds) 
2015 Evidence and policy 
implications of Climate-
Smart Agriculture in Kenya 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x  x   
Cooper et al. 2015 Large-scale implementation 
of adaptation and mitigation 
actions in agriculture 
Working 
Paper  
CGIAR-CCAFS Global Yes Integrated  x    x 
Dinesh et al 2015 Is Climate-Smart Agriculture 
effective? A review of 
selected cases 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x     
Ewbank  2015 Climate-Resilient 
Agriculture: what small-scale 
producers need to adapt to 
climate change 
Report Christian Aid Global Yes Integrated   x   
FAO 2015 The State of Food and 
Agriculture Social protection 
and agriculture: breaking the 
cycle of rural poverty 
Report FAO Global No Food 
Security 
x x x x x 
GRAIN 2015 The Exxons of Agriculture Book GRAIN Global Yes Integrated   x   
Ojango 2015 Sustainable small ruminant 
breeding program for 
climate-smart villages in 
Kenya 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x     
Prasad et al. 2015 Evidences from farmer 
participatory technology 
demonstrations to combat 
increasing climate 
uncertainty in rainfed 
agriculture in India 
Journal 
Article 
Procedia 
Environmental 
Sciences 
Developing 
Country 
No Adaptation x     
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Reidsma et al 2015 Sustainable agricultural 
development in a rural area 
in the Netherlands? 
Assessing impacts of climate 
and socioeconomic change at 
farm and landscape level 
Journal 
Article 
Agricultural 
Systems 
Developed 
County  
No Adaptation x x x x x 
Suckall et al 2015 Presenting Triple-Wins? 
Assessing Projects That 
Deliver Adaptation, 
Mitigation and Development 
Co-benefits in Rural 
Sub-Saharan Africa 
Journal 
Article 
AMBIO Developing 
Country 
No Integrated  x  x  x 
Sugden, J. 2015 Climate-Smart Agriculture 
and smallholder farmers: the 
critical role of Technology 
Justice in effective adaptation 
Peer-
reviewed 
Journal 
Article 
Practical Action Global Yes Food Security  x   
Thierfelder et al 2015 Conservation agriculture and 
drought-tolerant germplasm: 
Reaping the benefits of 
climate-smart agriculture 
technologies in central 
Mozambique 
Journal 
Article 
Renewable 
Agriculture and 
Food Systems 
Developing 
Country 
Yes Food 
Security 
x     
Van Doorslaer 
et al 
2015 An economic assessment of 
GHG mitigation policy 
options for EU agriculture 
Report Institute for 
Prospective 
Technological 
Studies, EU 
Developed 
County  
No Mitigation x     
Vernooy et al. 2015 Testing climate-smart 
agricultural technologies and 
practices in Southeast Asia: a 
manual for priority setting 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x     
WB et al 2015 Gender in Climate-Smart 
Agriculture. Module 18 for 
the Gender in Agriculture 
Sourcebook 
Book World Bank 
Group, FAO, 
IFAD 
Global Yes Integrated  x    
Westermann et 
al 
2015 Reaching more farmers 
Innovative approaches to 
scaling up climate-smart 
agriculture 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x    x 
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Zanella et al. 2015 Discussion: Food security 
and sustainable food systems: 
The role of soil 
Journal 
Article 
International 
Soil and Water 
Conservation 
Research 
Global No Food 
Security 
x     
Zougmoré et al.  2015 Overview of the Scientific, 
Political and Financial 
Landscape of Climate-Smart 
Agriculture in West Africa 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated   x  x 
Amole and 
Ayantunde 
2016 Climate-Smart Livestock 
Interventions in West Africa: 
A Review 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x     
Bayala et al. 2016 Towards developing scalable 
climate-smart village models: 
approach and lessons learnt 
from pilot research in West 
Africa 
Working 
Paper  
ICRAF Developing 
Country 
Yes Integrated  x     
Davidson, D 2016 Gaps in agricultural climate 
adaptation research 
Journal 
Article 
Nature Climate 
Change 
Global No Adaptation x     
Deng et al 2017 Cropping system innovation 
for coping with climatic 
warming 
in China 
Journal 
Article 
The Crop 
Journal 
Developing 
Country 
No Adaptation     
Dinesh et al. 2016 Options for agriculture at 
Marrakech climate talks: 
messages for SBSTA 45 
agriculture negotiators 
Report CGIAR-CCAFS Global Yes Integrated   x   
Dubey et al. 2016 Agriculture in a changing 
climate 
Journal 
Article 
Journal of 
Cleaner 
Production 
Global Yes Integrated  x     
Fischer et al 2016 Can more drought resistant 
crops promote more climate 
secure agriculture? Prospects 
and challenges of millet 
cultivation in Ananthapur, 
Andhra Pradesh 
Journal 
Article 
World 
Development 
Perspectives 
Developing 
Country 
No Adaptation x     
Hammond et al 2016 The Rural Household Multi-
Indicator Survey (RHoMIS) 
for rapid characterisation of 
households to inform climate 
smart agriculture 
interventions: Description 
and applications in East 
Africa and Central America 
Journal 
Article 
Agricultural 
Systems 
Developing 
Country 
Yes Integrated  x  x   
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Jat et al 2016 Climate Change and 
Agriculture: Adaptation 
Strategies and 
Mitigation Opportunities for 
Food Security in South Asia 
and Latin America 
Book Elsevier Global No Integrated  x     
Jost et al. 2016 Understanding gender 
dimensions of agriculture and 
climate change in 
smallholder farming 
communities 
Journal 
Article 
Climate and 
Development 
Developing 
Country 
Yes Integrated  x x    
Lal, R 2016 Climate Change and 
Agriculture 
Book Elsevier Global No Mitigation x     
Long et al 2016 Barriers to the adoption and 
diffusion of technological 
innovations for climate-smart 
agriculture in Europe: 
evidence from the 
Netherlands, France, 
Switzerland and Italy 
Journal 
Article 
Journal of 
Cleaner 
Production 
Developed 
County  
Yes Integrated  x     
Mwongera et al. 2016 Climate smart agriculture 
rapid appraisal (CSA-RA): A 
tool for prioritizing context-
specific climate smart 
agriculture technologies 
Journal 
Article 
Agricultural 
Systems 
Global Yes Integrated  x     
Nelson et al 2016 A Gender-responsive 
Approach to Climate-Smart 
Agriculture Evidence and 
guidance for practitioners 
Book GACSA Global Yes Integrated      
Nyasimi et al. 2016 Uptake and Dissemination 
Pathways for Climate-Smart 
Agriculture Technologies 
and Practices in Lushoto, 
Tanzania 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x    x 
Rao et al 2016 Climate Resilient Villages 
for Sustainable Food Security 
in Tropical 
India:Concept,Process, 
Technologies, Institutions, 
and Impacts 
Book Elsevier Developing 
Country 
Yes Food 
Security 
x     
Rockstrom et al 2016 Sustainable intensification of 
agriculture for human 
prosperity and global 
sustainability 
Journal 
Article 
AMBIO Global No Food 
Security 
x     
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Author Year Title  Publication 
Type 
Publisher  Geo-
economic 
Group 
CSA 
Specific  
CSA 
Pillar 
Scientific/ 
Technical 
Social Policy Economic Management  
Rosenstock et al. 2016 The scientific basis of 
climate-smart agriculture: A 
systematic review protocol 
Working 
Paper  
CGIAR-CCAFS Global Yes Integrated  x  x  x 
Sain et al 2016 Costs and benefits of 
climate-smart agriculture: 
The case of the Dry Corridor 
in Guatemala 
Journal 
Article 
Agricultural 
Systems 
Developing 
Country 
No Integrated    x  
Salvini et al. 2016 A role-playing game as a tool 
to facilitate social learning 
and collective action towards 
Climate Smart Agriculture: 
Lessons learned from Apuí, 
Brazil 
Journal 
Article 
Environmental 
Science & 
Policy 
Developing 
Country 
Yes Integrated  x     
Salvini et al. 2016 REDD+ and climate smart 
agriculture in landscapes: A 
case study in Vietnam using 
companion modelling 
Journal 
Article 
Journal of 
Environmental 
Management 
Developing 
Country 
Yes Integrated  x     
Schut et al. 2016 Sustainable intensification of 
agricultural systems in the 
Central African Highlands: 
The need for institutional 
innovation 
Journal 
Article 
Agricultural 
Systems 
Developing 
Country 
No Food 
Security 
x     
Shikuku et al 2016 Prioritizing climate-smart 
livestock technologies in 
rural Tanzania: A minimum 
data approach 
Journal 
Article 
Agricultural 
Systems 
Developing 
Country 
Yes Integrated  x     
Tuan et al 2016 Participatory identification of 
climate-smart agriculture 
priorities 
Working 
Paper  
CGIAR-CCAFS Developing 
Country 
Yes Integrated  x  x x 
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Appendix 8. Perspectives reported in literature on CSA definitions, practices and integration (published as supplementary data in Chandra et al. 2017b) 
Study Sectors Geography Narrative Production 
System 
CSA Definition Implications for Policy and Research 
Mitigation Adaptation Integration 
FAO 2010 Agriculture, 
forestry, 
fisheries, 
water 
Global  Green growth and 
sustainable 
development 
Multiple – 
livestock  
Developing the technical, 
policy and investment 
conditions to achieve 
sustainable agricultural 
development for food 
security under climate 
change. 
Reducing/removing GHGs 
emissions per unit of land 
and/or agricultural product 
and increasing carbon 
sinks 
Adapted agricultural 
production systems 
requires shift in the 
way land, water, soil 
nutrients and genetic 
resources are 
managed - preserving 
the natural resource 
base and vital 
ecosystem services  
Integrated approach is useful 
to address the interlinked 
challenges of food security 
and climate change, with 
links to sustainable 
intensification 
WB 2009a Multiple – 
land, water, 
natural 
resources and 
institutions  
Global Development, 
Innovation and 
Technology 
Diffusion 
Unspecified Climate-smart policies are 
those that enhance 
development, reduce 
vulnerability, and fi nance 
the transition to low-carbon 
growth paths. 
Opportunities to reduce 
emissions of GHGs like 
more sustainable land, 
forest management, 
agriculture, cleaner energy 
and sustainable urban 
transport.  
Transformation of the 
way we manage 
agriculture, land use, 
and forests- precision 
agriculture, zero- 
tillage 
Adaptation and mitigation 
need to be integrated into 
climate-smart development 
strategies and lower carbon 
growth models that increases 
resilience, reduces the threat 
of further warming, and 
improves development 
outcomes. 
Scherr et al. 
2012 
Agriculture  Global – Africa 
and Australia 
Landscape approach  Unspecified  A framework where 
agricultural systems can be 
developed and implemented 
to simultaneously improve 
food security and rural 
livelihoods, facilitate M&A 
benefits 
Renewable energies in 
rural farming systems can 
result in emission 
reduction potential and 
cost and resource savings 
Energy is vital for 
food security and the 
adaptive capacity of 
smallholders 
Requires institutional 
mechanisms and supportive 
governance systems for a 
variety of impacts at a 
landscape scale. 
Bogdansk 
2012 
Energy and 
agriculture 
Global  Integrated food–
energy systems 
Smallholder 
agricultural 
production 
systems 
Managing climate risks 
while improving resource-
use efficiency and 
productivity of agro-
ecosystems, while reducing 
global GHG emissions.  
Land-use systems which 
maximize both carbon and 
profit are not realistic, so 
maximum level of carbon 
storage and reduced 
deforestation and forest 
degradation is vital 
Adaptation practices 
at the local or 
landscape scale need 
to address pressure 
on agricultural 
production systems 
and forests as a result 
of climate change and 
variability.  
New assessment 
methodologies based on a 
systems-oriented analysis are 
needed for analysing 
complex, multidisciplinary 
and large-scale phenomena 
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Study Sectors Geography Narrative Production 
System 
CSA Definition Implications for Policy and Research 
Mitigation Adaptation Integration 
Neufeldt 2013 Agriculture  Global Social-ecological 
systems  
Unspecified  Sustainably increases 
productivity, enhance 
resilience, reduces/ removes 
GHG emissions, and 
enhances achievement of 
national food security and 
development goals 
Practices that sequester 
carbon from the 
atmosphere, reduce 
agricultural emissions or 
improve resource use 
efficiency 
Practices to reduce 
exposure, sensitivity 
or vulnerability to 
climate variability or 
change 
Development of integrated 
indicators of social-
ecological systems. These 
indicators should inform 
policy dialogues on local to 
international scales to 
facilitate decision-making.  
McCarthy 
2013 
Agriculture Regional-Latin 
America 
Farm-level 
agronomic 
techniques  
Smallholder 
farming systems 
Defines CSA as site specific 
and in the context of 
conservation agriculture, 
comprised of three 
components: minimum soil 
disturbance, permanent soil 
cover, and crop rotation.  
Conservation agriculture 
can guide carbon 
sequestration - agroforestry 
is generally recognized as 
the CSA practice with the 
greatest potential for 
contributing to climate 
change mitigation via high 
carbon sequestration in tree 
species and in the soil.  
Practices such as soil 
and water 
conservation, water-
use efficiency and 
improvement of 
cropping systems can 
reduce vulnerability 
to climatic variation 
and change.  
Factors such as access to 
information on the relevant 
technology via extension 
services, connections to other 
farmers are also important 
for CSA and M&A.  CSA 
practices are limited to some 
countries- effects tend to be 
rather site-specific. 
Incentives such as payment-
for-environmental-services 
programs and weather-
related insurance can help in 
integration and CSA.  
Foresight 
2011 
Agriculture, 
fisheries, 
biodiversity  
Global Production and 
ecosystem 
management  
Global food 
systems 
CSA and agriculture-related 
investments are ‘climate-
smart’ moves to address 
challenges to food system, 
energy, water, land use, the 
sea, ecosystem services and 
biodiversity. 
GHG emissions policy 
must consider a wide range 
of production and 
distribution practices, in 
addition to CO2, CH4 and 
N2O sequestration. 
Adaptation 
within/across food 
supply chain (the 
‘food system’) is 
critical. This can be 
through the 
development of crops 
and production 
methods adapted to 
new conditions.  
Need for interconnected 
policies within/across food 
systems that consider the 
implications for price 
volatility, sustainability, 
climate change and hunger – 
issues that typically fall in 
other sectors outside the food 
system.  
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Study Sectors Geography Narrative Production 
System 
CSA Definition Implications for Policy and Research 
Mitigation Adaptation Integration 
McCarthy 
2011 
Agriculture Global  Climate smart 
sustainable land 
management 
Smallholder 
agricultural 
systems  
Agriculture-based practices 
and technologies that have 
the potential to increase 
production and the adaptive 
capacity of the food 
production system, as well 
as reduce emissions or 
enhance carbon storage in 
agricultural soils and 
biomass 
The net benefits of certain 
soil and water conservation 
structures in specific 
environments are difficult 
to assess generally, and 
these benefits are often 
simply not known with any 
precision at local levels. 
Long-term benefits, 
costs (opportunity 
costs), uncertainty 
and risks associated 
with adoption, lack of 
availability of local 
inputs/option and 
community norms 
and rules, hinder 
M&A benefits 
Up-front investment costs 
can be a significant barrier to 
adoption of investments and 
practices. Potential synergies 
between food security and 
M&A opportunities, as well 
as costs, can differ 
substantially across different 
agro-ecological zones, 
climate regimes, and land 
use patterns.  
Harvey et al. 
2013 
Tropical 
agriculture  
Global Integrated landscape 
management 
Crop or livestock 
production 
systems 
Addresses M&A goals via 
conservation agriculture, 
agroforestry, sustainable 
agriculture, evergreen 
agriculture, silvopastoral 
systems, sustainable land 
management, eco-
agriculture, and best-
management practices. 
Practices that can increase 
carbon stocks reduce direct 
agricultural emissions and 
prevent the deforestation 
and degradation of high-
carbon ecosystems. 
Approaches designed 
to reduce the 
vulnerability and 
enhance the adaptive 
capacity of 
agricultural systems 
to climate change. 
Integrates policies needs to 
understand and monitor the 
agronomic, social, economic, 
and ecological impacts of 
different agricultural 
development at landscape 
level.  Integrated landscapes 
contribute to M&A, food 
security, ecosystem service 
provision, and livelihood 
goals. 
GCEC 2014 Tropical 
agriculture, 
forestry and 
other land use 
(AFOLU) 
Global Transformative 
Agricultural 
landscape-level 
management 
Low income 
farming systems, 
crop, livestock 
and agroforestry 
‘Triple win’ practices that 
involve net additions to 
carbon sequestration in soils 
and above ground in trees 
that include mitigation, 
increased productivity and 
resilience. 
Measures such as food 
waste reduction, REDD+, 
reduced deforestation, and 
restoring degraded 
agricultural land can 
reduce GHG emissions. 
Landscape level 
approaches and 
adoption of 
technologies for 
smallholder farmers 
are required for more 
uncertain conditions. 
Demand and supply 
management that through 
provision of social goods and 
direct support to low-income 
farmers.  
FAO 2015b Agricultural, 
pastoral 
National - Sub-
Saharan Africa 
Sustainable land 
management and 
plot-level survey 
Smallholder agro-
pastoral systems 
Paper discusses CS 
practices in the context of 
increasing agricultural 
productivity and income, by 
advancing adaptation via 
system-level adaptive 
capacity. 
Mitigation is not an 
explicit focus of the paper 
and practices like use of 
organic fertilisers and crop 
residues are identified as 
potential for reducing 
emissions.   
Agricultural practices 
or technologies that 
increase incomes, and 
yields whilst building 
adaptive capacity.  
Policy measures need to 
respond to heterogeneity of 
climate risks and the 
implications of agricultural 
practices that can improve 
productivity. 
Lipper et al. 
2014 
Agriculture 
and Food 
Security 
Global Transformation 
pathways and 
sustainable 
intensification 
Multiple-
integrated crop 
and livestock 
systems 
An approach for 
transforming and reorienting 
agricultural systems to 
support food security under 
climate change 
Mitigation is a key co-
benefit of agricultural 
growth and food security 
actions. This involves 
significant costs. 
Building resilience to 
climate change from 
farm to national 
levels by increasing 
the adaptive capacity. 
While integration is 
necessary, relative 
importance of adaptation and 
mitigation varies across 
locations and situations.  
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Appendix 9. CSA knowledge and research gaps and importance to smallholder farming systems 
(published as supplementary data in Chandra et al. 2017b)   
Focal area Knowledge Gaps Research Needs Importance to smallholder 
farming systems   
References  
Downscaled climate  
information  
Uncertainty of estimates of 
global temperature and 
precipitation impact on crop 
yields 
Research that looks at short and long 
times scales on how crops may 
respond to altered climate variability 
(e.g. frequency and intensity of 
extreme events) 
Local stakeholder can use 
information to design CSA 
(e.g. farming techniques, 
cultivation) measures while 
decision-makers can devise 
long-term strategies   
Rosenzweig et al. 2014; Li 
et al. 2015 
Temporal and spatial 
scales  
Influence of spatial, temporal 
and institutional scales on 
CSA options  
Cross-country studies on how different 
actors, interests, beliefs, value systems 
and property rights affect CSA 
practices beyond local scale. 
Improve operations of 
decision-making at the scale 
necessary to significantly 
reduce climate risks and 
impacts 
Huq and Reid 2007; Klein 
et al. 2007 
Sectoral interactions  Evaluative examples and 
evidence on triple-win 
examples 
Interdisciplinary studies that 
demonstrate interrelationships between 
agriculture, forestry, energy (biomass) 
and water sectors   
Help maximise resilience of 
farm systems through triple-
win solutions and co-benefits 
of projects  
Bustamante et al. 2014; 
Suckall et al. 2015 
Decision support 
tools and systems   
Tools for policymakers and 
other decision-makers to 
visualize the potential 
outcomes of different 
agricultural strategies 
Analytic tools such as dynamic crop 
growth models, statistical analyse, 
sensitivity models, and integrated 
assessments policies’ flexibility and 
cost-effectives of implementation.  
Ways to decide on the best 
response to climate change and  
adjust livelihood priorities 
according to community 
values and interests  
Laukkonen et al. 2009; 
Neufeldt et al. 2013 
Net benefits of soil 
carbon sequestration   
Scientific uncertainties 
associated with the complex 
biological and ecological 
processes that affect storage 
of carbon and other 
agricultural trace gasses in 
soil.  
Measuring  and  verifying  soil  carbon  
sequestration, linking  changes  in  
land  use  practices  with  changes  in  
net  soil  carbon sequestration, and 
spatial and temporal variability in 
levels of stored organic soil carbon 
Help improve soil health, 
baselines for farms, attract 
potential investors on carbon 
sequestration, and decrease 
transaction costs of 
incorporating soil carbon 
offsets into emissions trading 
schemes. 
Walcott et al., 2009 
Market and 
Economic analysis  
Interlinkages between 
mitigation and adaptation are 
not very well studied, 
particularly synergies, trade-
offs and conflicts  
Better quantify short- and long-term 
effects on suitability for mitigation and 
adaptation to climate change  
Improve mechanisms for 
reaching smallholders, foster 
technological change, and 
build better industry 
collaborations 
Verburg et al. 2011; 
Steenwerth et al. 2014  
Institutional and 
policy constraints 
Nature of government 
policies required to stimulate 
and scale-up CSA practices 
How are CSA practices shaped by 
institutional norms and discourses; 
what is the role of government/ donors 
in supporting effective policies such as 
markets, insurance, micro‐finance; 
How to scale-up experimental CSA 
practices to landscape /national levels 
Remove barriers to adoption of 
CSA practices, help scale-up 
CSA measures and implement 
joint M&A actions for 
agriculture, forestry and land-
use sectors.  
Smith et al. 2007; Lipper et 
al. 2014 
Synergies, conflicts 
and trade-offs  
Limited empirical evidence 
on synergies, conflicts and 
trade-offs  
Empirical analysis of inter-linkages 
between M&A, quantify benefits 
associated with joint M&A practices, 
and processes to secure integrated 
outcomes. Potential synergies and 
trade-offs in the changes in food 
production needed to meet food 
security, and M&A objectives need to 
identify those practices that contribute 
to livelihood and social goals.  
Increase the cost-effectiveness 
of actions and make them 
more attractive to farmers, 
particularly synergistic 
practices that contribute to 
increased livelihood.  
Smith and Olesen 2010; 
Klein et al. 2005; 2007; 
FAO, 2010; 
Suckall et al. 2014 
Gender and social 
networks  
Limited research focus on 
gender and social networks, 
and implications for 
adaptation and mitigation in 
agriculture    
Cross-disciplinary research that 
examines the specific roles and 
vulnerabilities of women in 
agriculture.   
Stimulate participation of 
women in decision-making 
and support their inclusion in 
in extension efforts  
Davidson 2016; Jost et al. 
2016 
Agriculture and 
ecosystem services  
Ecosystem services 
interactions with food 
demand and security  
Studies focusing on multiple 
ecosystem services, vegetable 
cropping systems, and their 
interactions with farmer perceptions.  
Target conservation land 
management activities for 
ecosystem provision and low-
cost/ input solutions    
Matocha et al. 2015; Lasco 
et al. 2016; Thorn et al. 
2016 
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Appendix 10. Field Data for livelihood assets and farming activities sensitive to climate variability and change in Mindanao   
Agusan del Norte North Cotabato Sultan Kudarat 
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Appendix 11. Field data for different types of the Climate-resiliency Field School practices across five municipalities in Mindanao 
 
 
 
 341 
Appendix 12. Adaptation-mitigation-food production synergies and conflicts matrix (published as supplementary data in Chandra et al. 2017c) 
 
‘+’ = a positive effect (synergy); ‘-’ = a negative effect (conflict); ‘+/-’ = uncertain and may change over different scales/time; ‘0’ = no relationship 
Measure  CrFS Practices  
Adaptation Benefit Mitigation Co-benefit Food Production Impact 
Reduce the vulnerability of agricultural systems to climate 
change 
Reduce greenhouse gas concentrations in the atmosphere Food system as a driver of smallholder income and 
livelihood 
Increase crop resilience 
against climate variability 
& change  
Improve soil fertility, 
reduce erosion & 
water holding capacity  
Greater yield 
variability with 
frequent droughts 
Increase carbon stocks 
(soil, trees) & potential 
for carbon sequestration 
Prevent deforestation 
and degradation of 
high-carbon forests  
Reduce direct agricultural 
emissions (carbon dioxide, 
methane, nitrous oxide) 
Food security for 
household   
Increases income  Diversifies 
livelihood/ crop 
C
ro
p 
&
 L
iv
es
to
ck
   
M
an
ag
em
en
t 
Improved  crop and stress-tolerant varieties (e.g. seed 
selection, seed banks) +(5) +/- (5) +(5) +/- (5) +(5) +/- (5) +(5) +(5) +(5) 
Plant insect repellent varieties +(1) +(1) +(1) +/- (1) 0 0 +(1) +(1) +(1) 
Intercropping  +(3) +(3) +(3) +/- (3) +(3) +/- (3) +(3) +(3) +(3) 
Planting traditional verities of rice 
+(3) +(3) +(3) +/- (3) 0 +/- (3) +(3) +(3) +(3) 
Improve crop rotation/ permanent cropping 
+(3) +(3) +(3) +(3) +(3) +(3) +(3) +(3) +(3) 
Organic Farming +(5) +(5) +(5) 0 0 +(5) +(5) -(5) +(5) 
Fertilizer application with organics for commercial 
crops +(2) +(2) +(2) +(2) 0 +(2) +(2) +(2) +(2) 
Reduced use of insecticides and pesticides  
+/- (4) +/- (4) +/- (4) 0 0 +(4) +/- (4) +(4) +(4) 
Diversify livestock   0 0 0 0 0 -(3) +(3) +(3) +(3) 
System of Rice Intensification (SRI) 
+(5) +(5) +(5) 0 0 +(5) +(5) +(5) +(5) 
Crop diversification  +(5) +(5) +(5) +(5) +(5) 0 +(5) +(5) +(5) 
No-tillage & zero tillage 0 +(2) +(2) +(2) +/- (2) +(2) +(2) +(2) +(2) 
Home gardening +(5) +(5) +(5) +/- (5) 0 +(5) +(5) +(5) +(5) 
Contour farming - hilly areas +(2) +(2) +(2) +/- (2) 0 +(2) +(2) +(2) +(2) 
So
il 
an
d 
W
at
er
 
M
an
ag
em
en
t 
Irrigation and water management (drainage) 
+(3) +(3) +(3) 0 0 +(3) +(3) -(3) +(3) 
Use of Cover Crop +(5) +(5) +(5) +(5) +(5) +(5) +(5) +(5) +(5) 
Soil fertility management (microrganisms, compost, 
residue, manure and nutrient) +(5) +(5) +(5) 0 0 +(5) +(5) +(5) +(5) 
Watershed conservation +(3) +(3) +(3) +(3) +(3) +(3) +(3) +/- (3) +(3) 
Planting legumes  0 +(2) +(2) +(2) 0 +(2) +(2) +/- (2) +(2) 
R
es
to
ri
ng
 
de
gr
ad
ed
 
la
nd
s 
Tree planting for erosion control 
+(4) +(4) +(4) +(4) +(4) +/- (4) +(4) +(4) +(4) 
Agroforestry - use of mixed annual and perennial 
crops +(4) +(4) +(4) +(4) +(4) +(4) +(4) +(4) +(4) 
Mangrove conservation 0 +(1) 0 +(1) +(1) +(1) +(1) 0 +(1) 
Planting bio-energy crops (coconut, palm) -(2) -(2) 0 +/-(2) -(2) +(2) -(2) +(2) +(2) 
W
as
te
 
M
an
ag
em
en
t Management of waste from crop production and 
processing (segregation, proper disposal) 0 0 0 0 0 +(5) 0 0 0 
Implementation of BLGU ordinance (e.g. ban on  
burning rice straws and plastics)   0 0 0 +(5) +(5) +(5) 0 +/- (5) +/- (5) 
M
ar
ke
t 
an
d 
 
T
ec
hn
ol
og
y 
Crop Insurance +(4) +(4) +(4) 0 0 0 +(4) +(4) +(4) 
Strengthening Organic Farmer Association  
0 +(5) 0 0 0 0 +(5) +(5) +(5) 
Trainings and Seminars +(5) +(5) +(5) 0 0 0 +(5) +(5) +(5) 
Women's enterprises e.g. handicraft sales +(5) +(5) +(5) 0 0 0 +(5) +(5) +(5) 
Automated Weather Stations & Early Warning 
+(5) +(5) +(5) 0 0 0 +(5) +(5) +(5) 
Food processing (e.g. moringa leaves, coconut, ice 
candy) +(3) 0 0 0 0 0 +(3) +(3) +(3) 
Cropping calendar  +(5) +(5) +(5) 0 0 0 +(5) +(5) +(5) 
Off-farm employment  +(5) +(5) +(5) 0 0 0 +(5) +(5) +(5) 
Renewable energy (solar and/or hyrdo) 0 0 0 0 +(3) +(3) 0 +(3) +(3) 
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Appendix 13. Field data for interactions between adaptation, mitigation and food production practices in smallholder farms in Mindanao 
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Appendix 14. Table illustrating knowledge networks, policy spaces and information groups in the Philippines and Timor-Leste  
Type of  
network  
Dominant 
knowledge  
Purpose  Policy spaces and information 
groups  
Examples of Tools and 
Processes 
Philippines  Timor-Leste  
F
ar
m
er
+
F
ar
m
er
 Practice To understand risks and problems faced by farmers identify best 
agricultural practices, improve awareness of women leaders and 
enhance knowledge and skills on strategies to cope with or adapt to 
climate change and disasters. 
Women's Groups, 
Organic Farmers 
Association,  
Irrigation 
Association, Local 
Farmer movements 
Farmer groups 
and associations  
Farm exchange visits, 
Seasonal Calendars, 
Traditional Ecological 
Knowledge; Inter-
communities learning visits, 
Farmer field books 
F
ar
m
er
+
C
B
O
+
 
N
G
O
 
Practice  Experimental learning through assessment of slow onset and disaster 
risks from the perspectives of the local farmers. Local knowledge 
and informal regulations on natural resources conservation is used to 
overlay risk data with the best available scientific evidences. The 
result of the risk assessment is holistic and multidisciplinary 
information on site vulnerabilities, hazards and capacities. 
Climate-resilient 
Field Schools, 
municipal 
validation sessions  
Demonstration 
Farms or demo 
plots  
Participatory Capacity 
Vulnerability Adaptation 
(PCVA), Training of Trainers, 
Adaptation Planning 
Checklist, Community 
evaluations 
F
ar
m
er
+
C
B
O
+
 
N
G
O
+
 
G
o
v
er
n
m
en
t 
 Policy  Develop policies based on farm-level evidence and risk information 
that will reduce climate hazards and risks (policies related to risk 
reduction, prepares, response, rehabilitation and recovery).  Policies 
are used to train and fund community-level farming interventions.  
Climate-resilient 
Field Schools 
District 
consultation 
workshops, Peer 
review workshops   
Integrated Budget Systems; 
Community Action Plans, 
Hazard and Risk Maps, Early 
Warning Systems, 
Participatory review of 
Community Action Plans 
N
G
O
+
C
B
O
 
Practice  NGOs through peer learning network connect with other 
practitioners (national/regional) to exchange information on best 
practices, develop research proposals, organise institutional 
exchange programs. Larger NGOs provide technical assistance and 
training to CBOs to improve farming techniques. Online monitoring 
and tracking system have been developed to coordinate the 
implementation and management of climate risk data. Peer learning 
forms the basis for methodology development, baseline surveys and 
improve adaptation and livelihoods approaches done by each 
organisation and its local partners.  
Program 
Governance Group; 
Climate-resilient 
Field Schools 
NGO Consortium 
Group, Mid-term 
review 
consultations, 
Maka’as project 
steering 
committee  
Peer Learning Network, 
Online-Tracking System; 
Review and Learning 
Workshops, Cross-learning 
exchanges 
 344 
Type of  
network  
Dominant 
knowledge  
Purpose  Policy spaces and information 
groups  
Examples of Tools and 
Processes 
Philippines  Timor-Leste  
N
G
O
+
C
B
O
+
 
G
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t 
Practice, 
Program, 
Policy, 
Planning  
Train local agriculture extension workers, agriculture technicians 
and NGO staff on meteorology, climatology, database management 
and data interpretation. Exchange of best practices on seed selection, 
planting techniques and new risks at farm -level. Through knowledge 
of emerging agriculture practices and downscaled climate data, 
contributing to the National climate change policies (e.g. National 
Communication to UNFCCC, National Adaptation Programme, 
Peoples Survival Fund). Set-up of knowledge coordination 
mechanisms for agriculture adaptation interventions. Communities 
and municipal leaders present Community Action Plans, result of 
PCVAs and their priority actions at district level (attended by NGOs, 
partners, community groups and representatives of local 
government)  
Local DRR and 
Management 
Council 
consultation 
meetings, 
Agriculture 
Extension Support, 
Community Action 
Plans   
Monthly 
meetings, 
Agriculture 
extension support,  
Posters, National, Provincial 
or District Development 
Investment Plans, PCVA, 
Community Action Plans, 
DRR and Management Plan; 
Training of Trainers  
N
G
O
+
D
o
n
o
r Program + 
Policy  
Facilitate exchange of and feedback on information on project 
implementation, ensure donor compliance and reporting 
requirements. Use program learnings to stimulate financing and 
scaling up of community-based interventions in other vulnerable 
locations.  
Monthly/Quarterly 
meetings  
Monthly/Quarterl
y meetings  
Donor Reports (annual 
reports), Media 
G
o
v
er
n
m
en
t+
D
o
n
o
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C
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Practice, 
Program, 
Policy, 
Planning  
To form a steering committee or platforms for implementation of 
projects, where such platforms help in the decision-making regarding 
projects. In the case of Timor-Leste, this platform helped in the 
coordination of NGO grants while in Philippines it helped exchange 
of various donor climate funding windows for NGOs and local 
government to access finance.  
Donor Forums,  GEF-SGP 
Steering 
Committee, 
National 
workshops, 
Conferences  
Policy Briefs, Research 
Reports, Participatory videos 
and films, National 
Communication Process, 
National Adaptation 
Programme, Intended 
Nationally Determined 
Contributions, Donor-specific 
country consultations  
 
. 
